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CHAPTER I 
A Giant Spider Web 


Air routes spread like a giant spider web over the face of 
the earth. What city is the center of the air routes shown 
on the map? 


1. How many hours does it take to fly from Los Angeles 
to Chicago? to Nome? to Manila? 


2. How much less is the time to fly from Los Angeles to 
Chicago than to New York? ; 


3. How much longer does it take to fly from Los Angeles 
to Washington, D.C. than to Honolulu? 


4. How much more than one day does it take to fly from 
Los Angeles to Tokyo? 


5. How many hours less than $ day does it take to fly from 
Los Angeles to Miami? 


6. The air-line distance from Los Angeles to Mexico City 
is 1544 miles. How many hours does it take to fly this distance? 
How many miles is this on the average an hour? 


7. It takes 204 hours to fly from Los Angeles to London. 
How many hours does it take to fly from New York to London? 


+8. Why is it likely that the time for these trips will be 
shorter in the future? 
ait 


Showing the Meaning of Place Value. 


We can use the charts above to show the meaning of place 
value in our numbers. They are called place-value charts. 


1. How many cards do you see in ones’ pocket in A? 


2. Ten of the ones’ cards are equal to a bundle of ten, or 
1 ten. You see 1 ten in tens’ pocket in A. How many ones’ 
cards are the same as 1 ten and 1 one? 


3. Explain why 14 ones are the same as 1 ten and 4 ones. 


4. Ten of the tens’ bundles are equal to 1 hundreds’ bun- 
dle. You see 1 hundreds’ bundle in A. How many ones’ 
cards are there in 10 tens’ bundles? 10 x 10 = ? 

You see that 1 hundred = 10 tens or _ 


100 ones. See the hundreds’ pocket. | 1 hundred or 100 
1 ten or 10 

5. The meaning of the number shown 1 one or 1 

in A is given at the right. Explain. Total W1 


6. In 111, each figure has ten times 
the value of the next figure to its right. Use chart A to prove 
this statement. 


7. What is the number that is shown in B above? 
8. Show that 34 is 3 tens and 4 ones, or 34 ones. 


9. Prove that 230 is the same as 2 hundreds and 3 tens, 
or 23 tens. Why must we write a zero in ones’ place? 


10. In 125,706 the 1 is written in hundred-thousands’ place. 
In what place is the 2 written? the 5? Read the number. 
Why can we say that 125,706 is a six-place number? What 
place does 0 hold in this number? ;, 


11. Why is 999 the largest possible three-place number? 
aD 


The Romans Did Not Use Zero 


1. The box at the right shows you how 
the Romans wrote 2, 20, and 200. How 


did the Romans write 1? 10? 100? be aes: 
Fe EXx 20 


i CC 8 2007) 


- Roman | Arabic 


2. Our number 20 means 2 tens and no 
ones. How did the Romans write the 
number 20? How did they write 300? 


3. The 0 in 20 helps us to show the place value of the 2. 
What is the value of the 2 in 200? Why do we need zeros to 
write this number? Why did the Romans not need zeros to 
write the number? 


4. The Roman numerals CCCIII mean 303. How many 
places are there in this Roman numeral? Show that the 
Romans did not use place value as we do. Did the Romans 
use zero as a place holder in their system? 


5. In the Roman system the letter M stands for 1000. 
Write one thousand thirty in Roman numerals and in Arabic 
numerals. In which number did you use zeros as place holders? 
In what places did you write zeros? Why? 


‘ 6. In the number 65%, the 8; is written to the right of ones’ 
place. The fraction has no place value. Why may we say 
that common fractions are an addition to our number system? 


7. How is zero used as a place holder in these examples? 


a. 364 b. 9731 Qa7or Cu ide 807, 

+236 — 3641 oxs 4)3228 

600 6090 3000 
Tens Ones 


8. Someone has said that ‘‘zero was a great 5 
invention.”’? What do you think was meant 
by this statement? 


The Meaning of Million and Billion 


Robert wanted to know how many a million 4,000,000) 
really is. He took a pint bottle and counted the number of 
small dried beans needed to fill it. It held 984 of them. He 
said to himself, ‘I’ll let 1,000 be the number of beans in a 
pint. There are 1,000 thousands in a million. So 1,000 pint 


bottles hold 1 million beans.”’ 


1. How many quarts are there in 1,000 pints? How many 
gallons? 


2. How many pint bottles would it take to hold 10,000 of 
the beans? 100,000 of the beans? 


3. One million pint bottles would hold 1,000 million beans, 
or 1 billion beans. We write 1 billion as 1,000,000,000. Write 
12 billion. 


The chart below shows the number 4,276,5938,081. 


The number is divided into groups or periods of 3 figures 
each, counting from the right. The periods are separated by 
commas. The figures in each period are read in the same 
way. Read the number shown above. Then tell the name of 
the place in which each figure in the number is written. 
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Our Mighty Railroads 


Read the numbers in the sentences below. 


1. In a recent year there were 383,889 miles of railroad 
track in the United States. This was enough to lay more 
than 100 lines of track from New York to San Francisco. 


2. There were 1,794,135 freight cars and 37,837 passenger 
cars. 


3. There were 1,414,776 employees of the railroads. 


4. More than $12,000,000,000 were spent from 1920 to 
1940 to improve the railroads. 


5, From July 1941 to August 1945 our railroads carried 
874,356,000 barrels of petroleum and its products to the 
Atlantic Coast. 


6. The total payroll of the railroads was $4,400,000,000. 
That year railroad workers earned on the average $3,090. 


7, The average number of cross ties required for one mile 
of track is 2,997. There are about 991,587,000 cross ties in 
the tracks throughout the United States. 


8. The average cost of building freight engines was: steam, 
$202,525; electric, $186,677; Diesel-electric, $133,455. Which 
cost most? 


9. What are the five largest numbers above? Write them 
in order of their size. 


+10. Find large numbers that tell facts about our country. 
he 


How Well Do You Remember? 


These four tests will show you how well you remember how 
to work with whole numbers. Check your answers. 


Addition est 
1. 472 2. 527 3. 463 4. 594 5. 809 6. 740 
126 359240 367 501 890 


7. 421 8. 716 9. 736 10. 733 11. 220 12. 539 


946 690 850 478 645 453 
450 257 792 668 797 697 
583 983 807 967 665 352 
SIT 148 998498 30860 


Subtraction Test 


1.8147 2.7475 3. 8375 4, 2226 5. 6029 6. 8100 
2536 6581 4097 1263 5824 2413 


7.9568 8.9619 9.9748 10.9804 11.9813 12. 8044 
3749 8632 5570 7165 6099 4990 


Multiplication Test 


1.917 2.489 3.9070 4.964 5.5007 6.597 
4 3 5 _¥ 6 8 


7.56 8.89 9.358 10.498 11.$8.04 12. $6.75 
10 20 AT 96 85 39 


Division Test 
1. 4)3036 Z. 7)6006 Sy 5)4000 4, 6)5823 5 8)6472 
é. 71)6106 7. 62)3596 8. 45)2700 9. 84)59,136 


10. 98) 68,671 Page 7 will help you find needed practice. 
-6- 
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How to Improve Your Work in Arithmetic 


To help you to improve in arithmetic, use the reviews of 
important points and the diagnostic tests listed below. 


\ Points to Diagnostic 

Operation Watch Tests 
Addition of whole numbers page 10 page 12 
Subtraction of whole numbers eS OO 
Multiplication of whole numbers Lalo. ee Dal 
Division by one-place numbers fee 5) Lee Ze 
Division by two-place numbers , Uh Si} 82 


1. Did you have more than one incorrect example in the 
addition test on page 6? If so, turn to the points to watch in 
addition. To what page should you turn? 


2. Next take the diagnostic test in addition of whole num- 
bers. On what page is this test? 


3. The diagnostic test tells you where to find the practice 
you need. Turn to pages 323 to 325 to find the practice 
exercises in addition. You can practice at any time by using 
the answers that are given to check your own work. The 
diagnostic test will show you which sets to practice. 


4. After several weeks repeat the addition test on page 6. 
See how much your work has improved. Even if you made 
no mistakes in the addition test on page 6, you can improve 
your skill by careful practice. 


5. Use the plan described above for addition to improve 
your work in the other processes. 
as 


“ 


5 Qs >) }/ J © 
} | > / PSS ae 
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A Radio Quiz 


Va Tell what process to use to find the answer to each 
statement below. Sometimes more than one process can 
be used. Give a problem illustrating each statement. 


1, The total number there are in several different groups. 


2. How far a plane can fly in 5 hours at a given speed. 
3. How many there are in several groups of the same size. 


4. How many equal smaller groups of a certain size can 
be made from a large group. 


5. The total cost of several things sold at the same price. 
6. The number of ounces in several pounds. 
7. The total of several amounts of money. 


8. The average weight of four boys when you know their 
total weight. 


9. How much greater one number is than another. 
10. The number there are in half of a group. 
11. The difference between two numbers. 


12. The other number if you know one of the numbers 
and the sum of both. 


13. The number remaining after several of a group leave. 
14. The price of one when you know the cost of several. 
15. The number of quarts in a certain number of pints. 


16. How many more cents you need before you can buy 
something costing more than the money you have. 


17. The number of pieces of. a certain length that can be 
cut from a long piece of ribbon. 


18. How many times as much one number is as another 
number. 


19. The change from $1 when you buy a loaf of bread. 
-8- 


Add or Multiply? 


1. Place-value charts A and B show carrying in addition. 


Use A and B to explain the work in the example at the left. 


2. What two numbers are shown in C? The two numbers 
are the same. So we can find their total either by adding or by 
multiplying. Use C and D to explain the work below. 


3. Find in two ways the cost of 3 pounds of lard at 24 cents 
a pound. 


4. Tom, Bob, and Harry each have 25 cents. Find in 
two ways the total amount of money the three boys have. 


5. Mary has 2 nickels, 2 dimes, and 2 quarters. How can 
you find how many cents Mary has in all? 


6. In a classroom there are 5 rows of desks. In each row 
there are 6 desks. How many desks are there in the 5 rows? 
Make a drawing showing the desks with small crosses. 


%* 7. When do we add? When can we multiply? 


Pre vere 
idAgig rrr 
rrr rrr 


Points to Watch in Addition of Whole Numbers 


1. Be sure that you can give the sums for the addition facts 
quickly and correctly. The Self Helps for the addition facts 
on page 323 will give you the practice you need. 


2. You must be able to find mentally the sums 
of any one-place number and any two-place num- 7 
ber. In the example at the right, add down the 9 (16) 
column. Think: 7 and 9, 16; 16 and 4, 20; 20 and 4 (20) 
6, 26. For practice on this step in addition, turn _6 
to page 324. To check the answer add from the 26 
bottom up. 


3. Be sure to carry the right number. Explain how to find 
the sums in the examples below. 


Swagga say AR a mn aGuRad AIG. > nes: 108. 152 


ES ge Cpa Os erie Rg ee: 
780 87 827 7174 915 900 

4. Be careful when you copy numbers to be added. 459 
Be sure to write the ones under the ones, the tens 5178 
under the tens, and so on. Why is this necessary? 7 


5. Copy and find the sums of the following examples. 
Check. 


a. 379 + 564 + 785 + 978 = 

b. 596 + 27 + 8 + 4937 = 

c. $6.75 + $.85 + $.09 + $12.00 = 
d. $9.86 + $.07 + $5.48 + $85.96 = 


Next, take the diagnostic test in addition on page 12 to 
find the steps you should practice. 
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A Budget for Your Money 


It is wise for children to plan the ways to spend the money 
they receive from others and the money they earn. Here is a 
budget (plan) that Robert Smith prepared showing the money 
he expected to receive (his income) during a week. It also 
shows the ways in which he planned to use it. 


Income 
Allowance from Dad 
Earnings 
Total P Carfare 


Charity and church 
Entertainment (moy- 


ies, etc.) 

Personal expenses 
(club dues, etc.) 
Unforeseen expenses 

Total 


1. What did Robert estimate his total income for the week 
would be? Why is it a good plan for parents to give their 
children a small allowance? How can children earn their 
allowances? How can boys and girls earn money? 


2. What is meant by each item in Robert’s plan for using 
his income? Find the total amount for savings and expenses. 


3. Suppose that Robert spends only $1.95 during the week. 
How much will he have left? 


4. Make a budget like Robert’s for yourself. 
~ [it 


an Diagnostic Test in Addition 


page number given at the right. Be careful to watch the points 


eS 

| 

If you make more than one error in any row, turn to the 
given on page 10. 

a 


a b ¢c d a b c 


124 392 761 409 (325) V 44 79 976 (325) 


31 403 200 300 88 24 482 
56 58 679 

1132 48 59 73 = (325) 92 64 584 
49 57 78 67 69 79 789 


Ill 276 857 496 853 (325) 


208 192 467 849 VI $74.96 $ .98 $ 9.85 (325) 
27 64.85 07 
IV 305 270 601 908 (325) 5.83 27 68 
806 790 809 772 09 1.89 53.99 


Questions about Your Work on the Addition Test 


1. When you were adding, did you ever stop to count or to 
work out a sum? If you did, you need to do special work on 
the Self Helps on pages 323 and 324. 


2. Did you have any difficulties in carrying in sets II and 
II? How are the examples in II different from those in III? 


3. Did you have any difficulty with zeros in sets I and IV? 
In which examples in set IV was it necessary to write 0 in the 
sum? Why? 


4. In adding in sets V and VI did you add the figures in 
order as given? Did you skip around in any of the columns? 
Why is it better to add the figures in the order given? 


5. What is the main point to watch in copying and working 
the examples in set VI? 


~{2- 
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How to Regroup in Subtraction 


The place-value charts show the meaning of regrouping in 
subtracting in the example, 53 — 26. Explain the work in 


the steps. 

4 13 

3B 1. In this example we cannot subtract 6 from 3. 
—2 6 So we change 1 of the 5 tens to 10 ones, as shown 


Oe in A and B. Then we have 13 ones. The 53 is 

regrouped as 4 tens and 13 ones. Now subtract, 

first the ones then the tens, as shown in C. 13 — 6 = Bs 

4 — 2 =? The remainder is 27. To check, add 26 and 27, 
The sum is 53. So the work checks. 


5 10 

GD 2. Explain the work in the example 60 — 13. 
—1 3 How do we get the 5? How do we get the 10? 

47 Prove that 47 is the correct answer. 


3. Explain the steps shown in each example below. 


= 
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4. Now copy the four examples without any of the work 
and subtract. Check your answers. Be sure that you under- 
stand how to work them. 


213. 


The Cost of Flying 


Paw ncres from Chicago to 
Destination Regular 15-Day 
Hm muer — -¢gReund Trip» Round Trip | 
$740.60 


One day Tommy and 
Mary saw this list of 
airplane fares for the 
winter months. 


1. What was the regular round-trip fare from Chicago to 
London? 

We read this fare as 740 dollars and 60 cents. The and 
separates dollars and cents. It also shows where the decimal 
point is written. Why would it not be correct to read 74,060 
as 74 thousand and sixty? 


2. How much more was the regular round-trip fare to Paris 
than to London? How much more was the 15-day round- 
trip fare to Paris than to London? 


3. How much less was the 15-day round-trip fare to London 
than the regular round-trip fare? 


4. How much more was the regular round-trip fare than the 
15-day round-trip fare to Paris? to Rome? to Athens? 


5. What was the cost of 3 round-trip tickets to Athens at 
the regular rates? at the 15-day rate? 


6. How much more did 2 fares to Paris at the regular rate 
cost than at the 15-day rate? 


7. Children of ages 2 to 12 years pay only half fare. What 
was the cost of a round-trip ticket to Rome for an 11-year-old 
child at the regular round-trip rate? at the 15-day rate? 


+8. Why do airline companies often reduce fares to other 
countries during the winter months? 


wee 


Points to Watch in Subtraction 


1. Can you give the answers to the subtraction facts quickly, 
without counting or guessing? Turn for practice to the Self 
Helps on subtraction facts on page 326. 


2. Explain how the upper number in each example below 
must be changed so that you can subtract. 


a. 32 b. 529 c. 341 d. 4192 e. 5178 
24 149 196 2728 4979 


3. You must understand how to work with zeros in sub- 
traction. Explain the work given for each example. 


5 10 ee Piha 

a. 860 = 8 6 G b. 700 =f gf c. 801 = $67 
854 85 4 685 . 63.5 206 206 
6 65 595 


Copy the examples and subtract. Do not write out the 
regrouping as shown above. 


4, Write the numbers to be subtracted so that ones are 
under ones, tens under tens, and so on. 


5. Watch the points above in working these examples: 
a. 3695 — 1725 = c. 99,647 — 8,579 = e. 8040 — 8034 = 
b. 8090 — 1573 = d. $98.01 — $7.56 = f. 9001 — 2063 = 


Now take the diagnostic test in subtraction of whole num- 
bers on page 16. 


~1§- 


a—o Diagnostic Test in Subtraction 


Did you make more than one error in any row of examples? 
Turn for practice to the page given at the end of the row. 


a b c a b c 

1 243 587 698 (327) 1V g04 802 720 = (328) 
102 427 692 392 417 378 

Il 817 536 652 (327) VY 900 801 910 (328) 
274 329 618 427 639 143 

Ill 983 723 496 (327) YI 9070 9000 8005 (328) 
287 258 397 2080 3125 1605 


* How Number Processes Are Related 


1. How can you use the addition example at the 805 
right to tell what the answer to 1484 — 679 is? +679 
What is the answer to 1484 — 805? 1484 


2. How can you prove, using the subtraction ex- 


ample, that 247 + 687 equals 934? 934 
— 687 
3. How can you use the subtraction example to 247 


prove that 934 — 247 equals 687? 


4. How can you check the answer to the multipli- 84 
cation example by using division? x6 
504 


5. How can you use the example to tell what the 
quotient is of 6)504? What is the quotient of 


84)504? mie 
75)600 


6. How can you use the division example to tell 
how much 8 X 75 is? How much is 8)600? 


7. Which of these numbers can be divided by 5 with no 
remainder? How can you tell? 360 432 1035 1773 


« LB 
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Rounding Off Large Numbers 


In the Homeville School there are 385 children. Using 
round numbers we can say that there are about 400 children 
in the school. 385 is nearer to 400 than to 300. In using 
round numbers we replace the figures at the end of numbers 
with zeros. The first two or three figures give us a good idea 
of what the actual number is. 


1. Is 628 nearer to 600 or to 700? 
Rounded off to the nearest hundred, 628 is 600 because 628 
is nearer to 600 than to 700. 


2. Round off to the nearest hundred: 
218 476 336 4567 12,9382 


3. Show that 750 is halfway between 700 and 800. 
We say that 750 rounded off to the nearest hundred is 
800. The number 35 rounded off to the nearest ten is 40. 
The rules for rounding off numbers are as follows: 


a. When the first figure to be dropped is 5 or more, we 
add 1 to the next figure at the left. Thus, 85 to the nearest 
ten is 90, and 595 to the nearest hundred is 600. 


b. When the first figure to be dropped is less than 5, 
drop it. Thus 53 to the nearest ten is 50, and 842 to the 
nearest hundred is 800. 


c. Replace all figures dropped with zeros. 


4. Which of these numbers would you round off to 4000? 
3976 3500 4182 3036 4309 


5. Round off to the nearest ten; then to the nearest hun- 
dred; then to the nearest thousand: 
3675 9358 18,704 376,500 220,469 
oA. 


How Our Population Has Grown 
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EACH SYMBOL REPRESENTS TEN MILLION PEOPLE 


This picture graph shows how 
our population has grown and 
what it is expected to be by 1960. 
We cannot tell the exact num- 
bers but we can estimate to the 
nearest ten million. 


1. What is the earliest year in 
the graph? the latest year? 


2. Each little symbol stands 
for how many people? 


3. About how many people 
lived in the United States in 
1860? You can see that the total 
was a little more than 30 million. 
To the nearest ten million the 
population was 30 million. 


4, What was the population in 
1910, to the nearest ten million? 


5. What was the population in 1950, to the nearest ten 


million? 


6. About how many million more will the population prob- 
ably be in 1960 than it was in 1950? 


7. Show that the population in 1910 was about three times 
as large as the population in 1860. 


%* 8. Make a graph showing to the nearest million the popu- 
lation of your home state. Use ( t ) to represent 1 million. 
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Points to Watch in Multiplication 


1. Be sure that you can give the products of the 90 multi- 
plication facts quickly and correctly. For practice turn to 
the Self Helps on multiplication facts on page 329. 


2. Be sure that you carry correctly when you multiply. The 
practice exercises on page 324 will help you to learn to carry 
correctly. Explain how carrying is used in working each 
example below. Then copy and work the examples. 


3. In multiplying by two-place numbers be sure to place 
the partial products correctly. Explain each step in the work 
below. Then copy and work the examples. 


4. Be careful about the three points given in 1, 2, and 3 in 
working the examples below: 


e.9 X 9070 = g. 86 X 97 = 


a.2 X 618 = «. 7 X 3495 


d.8 X 8004 f. 90 X 40 = h. 85 X 396 = 


b.3 X 395 


Next take the diagnostic test in multiplication on page 21 
to find the practice you need. , 
alt= 


How Much Does a Year’s Schooling Cost? 


Have you any idea how much a year’s schooling costs? 
Below are given the average yearly costs for one pupil in three 
small midwestern cities in two different years. 


Year City A City B City C 
1933-34 $99 $66 $78 
1950-51 $230 $197 $312 


1, For what two years are the average yearly costs given? 


2. For which city were costs highest in 1933-34? For which 
city were they highest in 1950-51? 


3. What was the increase in costs bet ween the two years for 
City A? for City B? for City C? Explain the increase. 


4. In which city were the costs. for 1950-51 approximately 
(about) three times the costs for 1933-34? In which city were 
they about four times the costs of 1933-34? 


5. How much was the total yearly cost for a class of 32 
children in each city in 1933-34? How much in 1950-51? Find 
the difference in the total costs for each city. 


6. Use the average yearly cost figures for 1950-51. What 
would be the total cost of sending a child to school for 12 
years in City A? in City B? in City C? 


%7. How can children help the schools to save money? 
-20- 
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Diagnostic Test in Multiplication 


If you make errors in any row, turn for special practice to 
the page given at the right. 


a 


I 42 
2 


II 300 


Ill 


b 
32 


len 


c 


58 (330) IV 

aff 

601 (330) V 

_9 

309 (330) VI 
8 


365 $ 
_48 


b c 
527 $2.40 (331) 
20 __40 
97 $.69 (331) 
58 78 


4.89 $90.76 (331) 
96 75 


* Finding Missing Numbers 


What figures should be where there are question marks? 


Al 426 
toe 
735 


2 3964 
—?22? 


2105 


3 724 
x8 
5792 


244 
4)97? 


a 


528? 
+2798 
2828 


222 
=6276 
3539 


364 
as 
3640 


630 
6)3?20 


890? 
+2226 
18,613 


8040 
— 2624 
425? 


295 
x ?0 
5900 


258 
5)222? 


65,274 
+39,81? 
1??,750 


7006 
— 280? 
419 


227? 
x8 
72,060 


584 r3 


8)?22? 


5. You know that 15 = 3 X 5. Show that the product of 
15 X 67 is the same as 3 times the product of 5 X 67. 


6. Show two ways to find 27 x 196. 
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How to Estimate When We Multiply 


We can often save time by estimating the answer. Esti- 
mating also helps us to see if our answers are sensible. Let 
us see how we can use round numbers to estimate when we 
multiply two numbers. 


1. How much do 9 barrels of flour weigh if a barrel weighs 
196 pounds? 


Hov v to 


2. Estimate the answer for each of the following examples. 
Write it on your paper. Then multiply the numbers. Decide 
whether or not your answer is sensible by comparing it with 
your estimate. 


a. 89 b. 4138 c. 386 d; 215 ‘ e. 38906 
x9 x8 x9 x1 x9 


In example a it is better to think of 89 as 90 when making 
an estimate. When we change 89 to 90 we are rounding off 
89 to the nearest ten. In example b we can round off 413 to 
400. We round off 413 to the nearest hundred. 


3. Use round numbers to estimate the answers in c,d, ande. 
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The School Carnival 


The Blake School had a carnival to raise money to buy a 
motion picture camera. 


1. The table gives the num- 
ber of tickets that were bought 
by the children of each grade. 
It also gives the number of 
adult tickets they sold. How 
many tickets did the children 
buy? 


2. What was the _ total 
amount the children paid for 
their tickets at 15 cents each? 


3. How many adult tickets were sold? 


4. The adult tickets cost 35 cents each. How much was 
received from the sale of adult tickets? 


5. On carnival night 24 children’s tickets and 46 adult 
tickets were sold. How much was received for these tickets? 


6. Find the total amount received for all of the tickets sold. 


7. The expenses were $2.50 for the tickets, $8.56 for deco- 
rations, and $12.65 for costumes. Find the total expenses. 


8. How much of the money received for the tickets re- 
mained after the expenses were paid? 


%& 9. Find out about the cost of motion picture cameras. 
as ae 


2746 = 23 


Showing Regrouping in Division 


A and B show the steps in working the example 2)46. The 
work shows 46 divided into two equal parts. 


_23 1. How many tens are there in 46? How many 
2)46 ones? If we divide the 4 tens into 2 equal parts, how 

many tens are there in each part? This is shown in 
B. If we divide the 6 ones into 2 equal parts, how many ones 
are there in each part? What is the quotient? 


2. Charts C, D, and E show the steps in finding 2)34. Why 
must the cards in C be grouped as in D? Show that 


17 2 tens and 14 ones are the same as 34 ones. 
2)34 We put * under the figures we bring down. 
2 Use charts C, D, and E to explain the steps in work- 


14 ing the example at the left. 2 x 17 = ? 


How Do We Divide? 


Explain the work in each example below. 


56 87 r4 905 50 r3 
1. 3)168 2. 7)613 3. 6)5430 4. 8)403. 
15% 56° 54°” 40* 
18 53 30 3 
18 49 30 
4 


Points to Watch in Division by One-Place Numbers 


1. Besure that you can give the quotients of the 90 division 
facts quickly and correctly. For practice turn to the Self 
Helps on the division facts on page 382. 


2. You must also be able to tell quickly the 69 £3 
quotients for the facts used in uneven division. 4)279 
For instance, in the example at the right, name 24* 
the quotient of 4)27 and 4)39. For practice with 39 
uneven division, turn to page 333. 36 

3 


3. Be careful about subtraction in division ex- 
amples. Tell what numbers were subtracted in the example 
above. Do extra work on the Self Helps in subtraction. 
Be sure to subtract correctly in division examples. 


4. Be sure to write the first quotient figure in 80 r3 
the right place when you divide. Be careful about 5) 403 
zeros in quotients. Whenever you cannot divide, 40* 
as in the example at the right, write 0 in the quo- 3 


tient. Explain the example. 


5. Always go over your work to find any errors. Check 
your answers. 


6. Now copy the 12 examples below and divide. 


a. 2)84 d. 6)1836 g. 5)78 j. 7)3220 
b. 8)960 e. 9)4540 h. 4)308 k. 8)5000 
c. 7)700 f. 3)81 i. 8)563 _ eons 


Next, take the diagnostic test in division on page 27 to find 
the steps in division that you should practice. 
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NURSERY 
SCHOOL 


A Summer Nursery School 


Five girls offered to make fresh orange juice for the children 
in a nursery school. They charged 30 cents a week for each 
child. The nursery school met every day except Sunday. 


1. How much did the girls charge a day for one child? 


2. An average of 18 children attended the nursery school 
daily. There were 21 children enrolled in the school. How 
many less than the total number enrolled was the average 
number who attended? 


3. How much would the girls receive a week for orange 
juice for 21 children? 


4. There were 5 girls in the group. How much would each 
one’s share be, if they shared this money equally? 


5. Some mothers gave extra money each week to buy play 
materials. One week the school bought 6 boxes of crayons 
at 10 cents each. It also bought 4 bundles of paper at 20 cents 
each, and toys costing $4.20. How much was spent for these 
play materials? 


6. The girls charged 15 cents a day for juice if a child was 
in school only one or two days. One week there were 8 children 
who were there 1 day each. There were 2 children who were 
there 2 days each. Find the total amount the girls received 
for orange juice for these five children: 


aFha 


Diagnostic Test in Division by One-Place Numbers 


I 2)86 
II 4)240 
III 3)84 


IV 


31. 


5)79 


b c 
3)93  4)848 
8)648 9)729 
2)52 6)90 
7)94 4)97 


a 


Vv 6)497 


Vil 


7) 2520 


9) 4560 


VIII 8)485 


b c 
9)408  8)547 
3)2220 8)5920 
6)5447 + 7)1449 
5)204 7)5116 


If you make errors in any example, turn for practice to 
pages 333 and 334. 


Tell what the missing number is. 


.144+? 
40 —? 
.54 +? 


2 = 15 


* What Is the Missing Number? 


= 32 11 
= 12 12 
= 6 13 
= 3 14 
= 48 15 
= 8 16. 
= 72 TZ. 
= 80 18. 
= 60 1g. 
= 5 20: 

32. 853 

—??? 

276 


, 2 S38 = .9 
. 2+ 16 = 60 
.?’—-8 = 43 
.6 xX? = 96 
~on - 7 = 9 
? + 34 = 72 
2X 14 = 220 
24 = 7% = 7 
14 xk ? = 84 
8 X ? = 96 
33. 453 34. 
x? 
2718 


21. 
22% 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


30. 


243 


7)222? 


Do you need a pencil? 


35 + ? = 42 
48+? =6 
26—-?=9 
9 xX ? = 180 
42 +? = 61 
81+?7?=9 
24X%?7?=0 
31 — ? = 24 
?+ 16 = 31 
30 +? = 15 
35. o74 
8)403? 
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Finding Part of a Number 


1. How many doughnuts are there in 4 dozen? 
Think: 12 = 1 dozen. 4 of 12 = 2)12 =? 
How many are ; dozen eggs? 

How many minutes are there in 4 hour? 


How many ounces are there in 4 pound? 


n BF W ND 


How many inches are there in 4 yard? 


Find the answers. 


a b € 

6. 40816 = z of 36 = % of 64 = ; of 06 = 

7. + of 80 = x of 60 = 3 of 96 = 3 of 48 = 

8. ¢ of 60 = 7 of 52 = + of 78 = 7 of 96 = 

e. gor l72 = 7 of 190 = 4 of 144 = % of 204 = 

Four Ways to Find the Quotient 

1. Show how you can add 64’s to find the quo- 64)384 
tient in the example at the right. 

2. Show how you can subtract 66’s from 528 to 66)528 
find how many 66’s you can take out of 528. 

3. Show how you can multiply to find how 68)476 
many 68’s equal 476. 

4. Show how to divide to find how many 65’s 65)585 


there are in 585. 


5. Find the quotient of 675 + 75 in the above four ways. 


6. Show that division is a quick way to find how often we 


can subtract the same number from another number. 
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How to Estimate When We Divide 


To tell whether the answer to a division example is sensible, 
estimate the answer. 


1. How much is 9) 2691? 


A. By Division 8. By Estimation In A we find the exact 
quotient by division. 


299 300 In B we round off 2691 
9)2691 9)2700 to the nearest hundred, 
18 or 2700. We can see at 
89 a glance that 9)2700 is 
81 300. This is approxi- 
81 mately (about) the same 

81 as the answer in A. 
So 299 is a sensible 

answer. 


2. Write down an estimate of the answer to each example 
below, using round numbers. Then divide the numbers. 
Compare your estimate with the quotient you get. 


a. 8)4784 b. 6)5937 c. 9)7164 d. 7)6328 


3. Use estimation to see if the quotient given below is 
correct. 


Think: 69 is about the same as 70. How much 

5 is 5 X 70? Since 350 is less than 358, 5 probably 

69)358 is the correct quotient. Complete the example to 
see if 5 X 69 is less than 358. 


In each of the following first use estimation to find which 
part is more. Then multiply to see if you were right. 


a b c 
4. 3 X 48, or 147 6 X 49, or 293 8 X 59, or 480 
5. 3 X 64, or 200 7 X 38, or 236 5 X 48, or 281 
6. 4 X 72, or 306 9 X 62, or 556 9 X 69, or 628 


-29- 


Arithmetic at the Grocery Store 


1. Tommy Smith bought a can of peaches. The can cost 
$.29. He gave the clerk a half 


dollar. How much change should 
he receive? Jones Grocery 


48 Lincoln Ave. 
Chicago, Illinois 


Sold to: Mrs. J. Smith 


2. How much does 3 pound 
of butter cost at $.78 a pound? 


3. Alice saw a box of break- 
fast food that weighed 14 ounces. 


2 bread 
How many ounces less than a & de 
% : Z. e Ss 
pound did the box weigh? ; og 
4 qt. milk 
4. The sales slip shows what 2 heads of lettuce 


Mrs. Smith bought one morning. 
How many loaves of bread did 
she buy? 


5. How much did she pay for one loaf of bread? 
6. How much were the eggs a dozen? 

7. How much was the milk a quart? 

8. How much was the lettuce a head? 


9. How much was the total amount Mrs. Smith spent? 
See if the sum given on the sales slip is correct. 


10. She gave the clerk a $5 bill to pay for the groceries. 
How much change did she receive? 


%¥11. See if you can find a sales slip at home. Check it to 
see if the amount paid is correct. Why is it a good plan to 
check sales slips and also the change received? 


%*12. In some stores adding machines are used to find how 
much customers must pay. Why is this a good plan? 
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Points to Watch in Division by Two-Place Numbers 


1. To estimate the quotient figure in this example, use the 
2 in tens’ place as the guide figure. See 2)8. 


This is 4. We write 4 in ones’ place in the quo- 4rl 
tient because we are dividing 85 ones by 21. 21)85 
Tell how the quotient figures below were found 84 
and complete the examples. 1 
me 3 2 3 
a. 20)80 b. 30)96 c. 41)95 d. 23)78 
2. To find the quotient of 30) 156, think of 156 as 15 tens 
and 6 ones. See 3)15. This is 5. We write the 5 6 
5 in ones’ place in the quotient. Why? 30)156 
150 


Tell how to find the quotient in each example 
below. Then, complete the work. 


lop) 


4 6 6 
a. 20)120 b. 40)176 c. 21)138 d. 45)279 


3. Be sure to multiply and to subtract correctly. 


4. Show that the quotient figures are placed correctly. 


3 6 2 2 
a. 23)718 b. 43)2709 ¢. 32)6735 d. 92)19,688 
5. Write 0 in the quotient to hold empty places. Tell why. 
6. Watch the points above in working these examples: 
a. 20)67 d. 24)78 g. 62)251 j. 776278 
b. 30)74 e. 30)188 h. 56)297 k. 95)5704 
c. 41)97 f. 40)379 i. 94)706 |. 86)34,916 


Now take the diagnostic test on page 382. 
Be we 


SS SSS, 


Diagnostic Test in Division by Two-Place Numbers 


Part I. Naming Quotients 


a b a b 
1. 10)40 10)57 5. 31)186 52)159 
2. 20)60 30)98 6. 36)72 46)95 
3. 40)200 50)267 7. 64)448 86)516 
4. 22)66 43)87 8. 94)692 76)332 


If you had errors in any row of examples, turn to page 335 
for help and special practice. 
Do not take Part II of the test until you complete Part I. 


Part II. The Complete Process 


a b é d 
1. 25)575 34)714 43)519 21)493 
2. 21)1155 34)1768 92)3423 45) 2393 
3.  56)8456 45)9585 32)7840 92)19,688 


If you had errors in any row of examples, turn to page 336 
for special practice. 


Part III. Zeros in Quotients 


—— 


1. 43)1720 26)780 97) 4859 86)6897 


r) 


2. 23)4738 42)17,052 53)10,933 94)38,270 [ 


3. 64)5163 30)9009 32)6767 75)4537 


4, 32)128,256 43) 260,150 52) 364,264 85)680,425 


If you had errors in any row of examples, turn to page 337 
for special practice. 
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Jack and His Dog, Pal 


1. Jack feeds Pal a pound of horse meat three times a week. 
At 20 cents a pound find the cost of the meat for 4 weeks. 


2. Jack also feeds Pal canned dog-food sold at 2 cans for 
20 cents. How much do a dozen cans cost? 


3. Another dog-food that Pal likes is sold at 3 cans for 32 
cents. How much do a dozen cans cost? 


4. One fall Pal was sick. Jack left him at an animal hospital 
for 4 days at a cost of $1.25 a day. The doctor charged $4.50 
for his services. What was the total amount Jack had to pay 
the hospital? 


5. Jack estimates that each year he spends $1.50 for medi- 
cine for Pal and $.75 for soap and powder. He also spends 
$1.75 to have Pal’s hair cut and $2.00 for Pal’s license. Find 
the total of these expenses. 


6. At a dog show Jack saw a litter of 11 puppies valued at 
$3850. What was the average value of the puppies? 


%*7. Find out the cost of dog licenses where you live. 
~ 25: 


Betty 94 
ae LSE ee 99 AVERAGE 
ck $9 4f 396 


FaTty 98 
TOTAL 396 


Why Use the Average? 


The children in Miss Brown’s class wanted a better idea of 
how much a million is. They decided to find out how long 
it would take a person to count a million small blocks. The 
list on the blackboard shows how many blocks four children 
counted in one minute. 


1. Who counted the largest number of blocks in a minute? 
the smallest number? 


2. Ann found the average number of blocks counted by four 
children in a minute. Explain how to find the average. Who 
counted more than the average number? Who counted fewer 
than the average number? 


3. The class decided to use 100 as the number of blocks 
counted in a minute. Why was this a better figure to use 
than the exact average? 


4. At the rate of 100 blocks a minute, how many minutes 
would it take to count 1,000 blocks? 


5. How many thousands are there in 1 million? At the 
rate given in problem 4, how many minutes would it take to 
count 1 million blocks? 


%6. Find the average time in which four children in your 
class can count 100 small objects. 


%7. Give some uses of averages in daily life. 
34. 


How Much Should We Pay? 


1. How much do the apples cost a pound? 


95¢ How much is 2)19? 
2)19¢ To get the price a pound we divide the re- 
18 mainder 1 by 2. What is the price a pound? 


1 
2. Find the price of one bar of soap; of one 
melon. 


3. Why must you pay the grocer 9 cents if you buy only 
one bar of soap at the price shown in the picture? 


4. How much would be saved by buying 3 bars of soap at 
one time instead of three single bars? 


5. How much would 6 pounds 
of apples cost at the price given 
in the picture? 

Think: 6 lb. = 3 times 2 lb. 
So 6 lb. cost 3 x 19¢, or ? ¢. 


6. Find the cost of 6 bars of soap; of 9 bars; of 12 bars. 


Find the cost of the following: 


Items Prices 
rg 4 lb. sugar 2 lb. for 19¢ 
8. 12 1b. apples 3 lb. for 25¢ 
9. 101b. potatoes 5 Ib, tor 25¢ 
10. 9 cans of corn 3 cans for 41¢ 
3% 11. Four bars of a-special soap cost 25 cents. How many 


bars can you buy for 50 cents? 
abe 


At the Rental Library 


People who draw books from rental libraries pay a small 
charge for each day they have the book. 


1. According to the sign how much does it cost to keep a 
book for a week? 


The minimum or smallest charge for a book by the library 
is 10 cents. 


2. Johnny had a book from the rental library for 3 days. 
How much did he have to pay the library? 


3. Mary had a book from November 2 to November 16. 
How much did she have to pay the rental library? Do not 
count November 2. 


4. Ann rented a book for 6 days. How much change 
should she have received from a half dollar? 


5. A book cost the library $2.50. For how many days must 
it be rented before the money received equals the cost of the 
book? Think: $2.50 + 2¢ is the same as 250¢ + 2¢. 


6. John paid 12 cents for a book from the rental library. 
For how many days did John have the book? 


7. How much is the total charge for 3 books that are kept 
for 10 days? 


*8. Where does the money come from to support public 
libraries? 


«hGix 


— 
#3 BARS |. 


Three Ways to Express Remainders 


3rl 
4)13 1. How many balls do you see in A? Into how 
12 many groups of 4 each can the balls be divided? 
or How many balls will remain? 
2! 2. Suppose the apples you see in B are shared 
oe equally by 2 children. How many will each one 
4 receive? Would any apples remain? 
] 3. How much do 8 bars of soap cost? How 
62 much is that a bar? If you buy one bar of soap, 
eae do you pay 6 cents or 7 cents for it? 
18 4. Explain the differences in the ways in which 
2 the remainders are expressed. 


5. Betty had 11 pieces of fudge. She divided the fudge 
into two equal parts. How many pieces did she put in each 
part? 


6. If 4 apples cost 15 cents, how much must you pay for 
one apple? for two apples? 


7. Ann wants to cut 5 yards of ribbon into 4 equal pieces. 
How long should each piece be? 


8. How many 20-cent tickets can you buy for 75 cents? 


9. What is the average weight of 4 children if their total 
weight is 362 pounds? 


10. How much does 3 pound of ham cost at 79 cents a 
pound? 
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Learning to Estimate Answers 


1. How much do 12 boxes of apples cost at $5.40 a box? 


$5.40 Think: 12 x $5.40 = ? 

X12 Here we are multiplying dollars and cents. You 
1080 can tell that the answer will bea little more than $60 
5400 because 12 < $5 = $60. Why can the answer not 


$64.80 be as much as $72? 
How much do the 12 boxes of apples cost? 


2. Tell the smallest number and the largest number of whole 
dollars there can be in each product. Then, multiply to see 
if the answer is between the two numbers. 


a. $5.96 b. $17.42 c. $3.56 d. $4.39 e. $8.74 
x8 x9 X24 x 38 x 64 


3. A farmer sold 8 boxes of apples for $25.76. How much 
did he receive a box for the apples? 


$3.22 Here we are dividing dollars and cents. The 
8) $25.76 answer will be about $3.00 a box because 8) $25 

24 ** is a little more than $3. Be sure to put in the $ 
sign and to mark off the cents in the answer. 


16 4. Tell the smallest number of dollars there 
16 can be in each quotient below. Then divide to 
see if your answer is correct. 


a. 8)$46.76 b. 4)$39.72 c. 7)$148.68 d. 6)$327.84 
5. Estimate the answers. Then, work the examples. 


a. $37.56 b. 9)$48.33 c. $9.46 d. 8)$84.60 
x8 x21 
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How to Estimate in Solving Problems 


First, choose the one of the three answers given that you 
think is nearest the correct answer. Then, work the problem 
to see if your choice was correct. Sometimes you must add 
or subtract numbers to find an answer. Use rounded numbers 
to estimate your answer. 


1. Bob weighs 91 pounds, Arthur 89 pounds, and Tommy 
68 pounds. What is their total weight? 


a. 200 pounds b. 250 pounds c. 300 pounds 


2. Mary has saved $32.48 and Kate has saved $23.51. 
How much more has Mary saved than Kate? 


a. $9.00 b. $10.00 c. $8.00 


3. A fast airplane averages about 396 miles an hour. At 
that rate how far does it go in 8 hours? 


a. 2700 miles b. 3900 miles c. 3200 miles 
4. Find the cost of 9 desks at $12.85 each. 
a. $90 b. $115 c. $1380 


5. The total weight of a truck load of 9 hogs was 2682 
pounds. What was their average weight? 


a. 200 lb. b. 500 lb. c. 300 lb. 


6. Mr. Price paid $29.85 for 3 automobile tires for his car. 
How much did he pay for each tire? 


a. $8.00 b. $9.00 c. $10.00 


7. Bob wants to buy a $19.45 bicycle. He has saved $12.98. 
How much more does he need before he can buy the bicycle? 


a. $7.00 b. $7.50 c. $8.00 


8. Ted bought 2 pounds of butter at $.79 a pound and 2 
loaves of bread at 18 cents a loaf. Find the total cost. 


a. $1.50 b. $2.00 c. $2.50 
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A Billion-Dollar Rainbow 


1. In a recent year the box office receipts of the motion 
picture industry were $1,320,000,000. Write this number in 
words. 


2. Find the average monthly receipts. 


3. The 35 children of a certain class go to a school movie 
once a week. They pay 20 cents each for tickets. How much 
do the children spend for tickets in 4 weeks? 


4. A certain 60-minute movie can be rented by a school 
for $17.50. How many tickets must be sold at $.05 each to 
pay for the movie? How many tickets at $.10 each? 


5. A school system can buy a color film about ‘‘song birds 
of the land” for $30.00. The film can be rented for $1.25 a day. 
Suppose the film is used by classes in different schools on 30 
days. How much less is the actual cost of the film than the 
total rental charge would be? 


6. Tommy read that a 25-foot movie film cost $2.50, and 
a 100-foot film $6.00. How much less would be the cost of 
one 100-foot film than four 25-foot films? 


* 7. Find the cost of renting motion picture films that can be 
shown in the home. 
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Getting Ready for the Progress Test Gil 
S202 In each chapter there is a progress test on the work that has \ 


yi : 


Ls 
| rbeen studied. Let’s get ready for the progress test on page 43. \ 
aa) § 

a. 


oe 


Practice Test in Addition 


a b c d e 
1. 968 501 628 $6.87 $8.76 
427 709 571 €295 5.28 
2. 218 438 650 $3.75 $8.89 
275 694 396 8.28 9.04 
930 5001 - Uli 9.41 7.26 
461 273 584 6.07 3.59 


Practice Test in Subtraction 


1. 8010 7791 8579 8451 7006 
3197 2849 3726 6159 6540 

2. $54.30 $88.26 $90.20 $93.63 $156.24 
32.82 84.17 41.63 58.03 95.07 


Practice Test in Multiplication 


1. 786 4016 831 1640 $67.25 
6 7 a 90 80 

2. 925 409 9008 7908 $70.38 
79 _68 32 54 79 


Practice Test in Division 
1. 8)6448 5)3795 6)5904 7)5600 9)7285 
2. 12)384 62)3560 45)2700 24)768 96) $50.88 


3. 56)8512 98)68,671  84)59,136 76)61,200  67)4029 
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Checking on Important Points 


1. Round off to the nearest ten; to the nearest hundred; 
to the nearest thousand: 


9138 12,725 6523 29,869 


2. Round off to the nearest dollar: 
$3.15 $4.50 $27.85 $.98 $64.38 


3. Explain how to use round numbers to estimate the 
answers of the examples below: 


a. 4936 b. 9146 c. $9.16 d. 8)$33.92 
+2183 — 2859 * 29 


4. Write the smallest possible four-place whole number 
with 9 in tens’ place. 


5. How do you find the average of four numbers? 


6. How can you tell that the quotient of 25)7525 is 
a three-place number? 


7. Write a subtraction example in which zero is used as a 
place holder in the remainder. 


8. How are multiplication and addition related? 


9. Show that division is a quick method of subtraction. 


Vocabulary Exercise 
Explain the meanings of the words below: 


account division place value remainder 
average estimate price round number 
billion fraction product sum 


budget million quantity unit 
difference ounce quotient whole 


Progress Test I 


1. 987 2. 9001 3. 8143 
(10) 879 (15) —4062 (15) —2938 (15) —1998 
628 
564 5. 8204 6. 8090 7. 7009 
857 (15) —2907 (19) _xX6 (19) _ x8 
8. 97 9. 86 10. 97 11. $8.59 
(19) X10 (19) X20 (19) X76 (19) X98 
12. 664,212 19. 8)728 14. dof 80 = 15. 10)430 
(24) (24) (28) (31) 
16. 20)1970 17. 43)1806 18. 85)3406 19. 64)6915 
(31) (31) (31) (31) 


20. Find the sum of 9896 + 653 + 9 + 8756. 
(10) 


For help, turn to the page given below the number of the 
example. 


* For Those with No Work to Correct 
1. What number added to 498 makes 1,000? 


2. Write the two largest three-place numbers whose differ- 
ence is 200. 


3. Prove that the sum and the difference of two odd num- 
bers are always even. 


4. Write the largest possible four-place number in which 
there is a zero in hundreds’ place. 


5. What number multiplied by 32 gives a product of 800? 


6. What number when divided by 20 gives a quotient of 
24 and a remainder of 8? 
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Test in Problem Solving I 


Let us see how well you can solve problems. How far 
up the scale can you go? 


1. How many cents are there in a dime, 2 quarters, 
and a half dollar? 


2. On a bicycle trip John rode 27 miles in 3 hours. 
How many miles did he average an hour? 


3. Find the number of pints there are in 6 quarts. 


4. Alice bought 3-loaves of bread at 19 cents a loaf. 
How much change did she receive from a dollar? 


5. At 2 for 5 cents how many pieces of candy can 
you buy for 15 cents? 


6. At $.20 each how many melons can be bought 
for $.80? 


7. At a sale Tommy paid $28.75 for a bicycle. This 
was $5.75 less than the regular price. What was the 
regular price? 


8. At 36 cents a dozen how much do 4 pencils cost? 


9. Betty caught two fish. One weighed 2 pounds, 
the other 34 pounds. Find the weight of the two fish. 


10. Arthur is paid 40 cents an hour for helping his 
father in the garden. One day he worked from 8 A.M. 
to 1 p.m. How much did he earn that day? 


Ad 


CHAPTER II 


Mt. Rushmore National Monument 


The picture shows the world’s largest sculptured monu- 
ment. It is on Mt. Rushmore in the Black Hills of South 
Dakota. The heads you see are those of Washington, Jeffer- 
son, Theodore Roosevelt; and Lincoln. 


1. The heads alone are about 60 feet high. How many 
yards is this? Name some building about 60 feet high. 


2. If the whole bodies had been finished, they would have 
been about 468 feet tall. How many times as much as the 
height of a man 6 feet tall would this be? 


3. The height of the parts of the figures you see is about 210 
feet. The height of the Statue of Liberty is about 112 feet. 
How much less than two times the height of the Statue of 
Liberty is the height of the Mt. Rushmore monument? 


4. The Sphinx of Egypt is 70 feet high. How many times 
as high are the parts of the figures on Mt. Rushmore? 


5. The summit of Mt. Rushmore is 6,200 feet above sea- 
level. How much more than a mile is this? 


%* 6. Find out about the lives of the men you see in the Mt. 
Rushmore monument. 
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Are You Ready for More Advanced Work in Division? 


Our new work is to learn how to divide in 
examples like the one at the right. See if you can 35)150 
find the quotient. 


1. Before we begin this new work, check again on the Self 
Helps with division facts on page 332. 


2. Next work the first example in each row in the diag- 
nostic test with one-place divisors on page 27. If you make 
an error in an example, work the whole row of examples. 


3. Work also the first example in each row of the diagnostic 
test on page 32. If you can work them all correctly, you are 
ready for the new work in division. If you make an error, 
work the whole row of examples. 


4. Multiply mentally. Which part of each pair below is 
more? 


a b € 
IT 72,088 * 25 82,or5 X 17 247, or 4 X 68 
Il 86,or4 xX 21 68, or 4 X 18 568, or 9 X 63 
Ill 97, or 2 x 48 95, or 6 X 19 380, or 8 X 38 


5. Repeat the diagnostic test in subtraction on page 16. 


6. Tell how to check the answer in the example _ 312 
at the right. Is the quotient that is given correct? ae 
“s 


7. What is wrong in the example 
5 at the left? How can you tell that 
20)132 the quotient figure is not correct? 
100 How can you tell that 7 is not the 
32 correct quotient to use? What should 

the quotient figure be? 


a 
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Distances by Air 


The table below shows the air-line distances in miles be- 
tween any two of six of the largest cities in the world. 


Air-Line Distances (Miles) 


Bom- Buenos Lon- Mos- New — Tokyo 
bay Aires don cow York 


Bombay... S80 ass 2Gena SIS? 7875... A247, 
Buenos : 

Aires 9380 Bae 6919 8375 5295 11,601 
London 4526 see 1549 3500 6050 
Moscow 3131 1SAGH ee A662. 4650 
New York 7875 3500 4662 Bie cs OBAG 
Tokyo 4247 ; 6050 4650 6846 


1. The table shows that it is 9380 miles from Bombay, 
India, to Buenos Aires. How far is it from Bombay to Lon- 
don? to Moscow? Find the distances in two ways. 


2. Which city is nearer to Moscow, New York or Tokyo? 
How much nearer? 


3. Los Angeles is about 2620 air-line miles from New York. 
How much farther from New York is Moscow? Buenos Aires? 


4. Count 10 hours as the flying time from Los Angeles to 
New York. How many miles an hour does an airplane average 
in making the trip? 
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Correcting Estimated Quotients 


1. How many 25-inch boards can be cut from a board that 
is 60 inches long? How much is 60 + 25? 


3 Think: 2)6. This is 3. (See A.) We call 
A. 25)60 3 the estimated quotient. 3 « 25 = 75. 
75 Because we cannot subtract in A, we know 
that 3 is too large a quotient. 
_2 Try the next smaller number than 3, which is 
B. 25)60 2, as the quotient. (See B.) 2 x 25 = 50. 
50 We can subtract 50 from 60. The remainder, 


10 10, is less than the divisor, 25. 
So 2 is the correct quotient figure. 


2. Which quotient figures below are too large? How can 
you tell? What are the correct quotient figures? 


4 4 ‘i 6 3 
a. 2180 b. 26)93 c. 35210 ~—s di. 64)380_—e.: 46) 19 
84 104 245 384 138 


When you cannot subtract, the quotient figure is too large. 
Try the next smaller figure as the quotient. 


3. When you subtract, the remainder must be less than 
the divisor. Why? 


4. Estimate the quotient in each example below. Multiply 
mentally to see if it is too large. Correct the quotient, if 
necessary, and work the example: 


a. 22)60 »b. 46/91 ~—c. :33)122 d. 54)236 =e. 45)176 


Worries of the Grocer 


1. Mr. Smith paid $15.00 for 20 pounds of butter. How 
much did the butter cost a pound? 


2. Mr. Smith sold his butter for $.82 a pound. How much 
more did he receive for a pound than he paid for it? 


3. How much more did he receive for the 20 pounds of 
butter than the butter cost him? 


4. Mr. Smith paid $1.44 for 12 loaves of bread and sold 
the bread for $.16 a loaf. How much more did he receive 
for the 12 loaves than he paid for them? 


5. Mr. Smith paid $7.20 for 24 boxes of berries. How much 
did he pay a box for the berries? 


6. Because it was very hot, 5 boxes of berries spoiled. He 
sold the other boxes of berries for $.36 a box. How much did 
he receive for the berries he sold? 


7. How much less did he receive for the berries he sold 
than he paid for the 24 boxes? 


%* 8. What must the grocer pay for with the money he re- 
ceives from the customers? 
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Everyday Uses of Division 


1. Tickets for the school play cost 25 cents. How many 
can you buy for 80 cents? How many cents will remain? 


Think: 80 + 25 = ? 


3 r5 Why do we not use 4 as the quotient figure? 
25)80 How can you tell that 3 is the correct quotient? 
75 How many tickets can be bought for 80¢? 
5 How many cents will remain? 


2. How many 24-inch ribbons can be cut from a ribbon 80 
inches long? How many inches will remain? 


Find the quotients: 


a b c d e 
3. 22)80 32)60 44)81 38)93 24)62 
4. 12)30 25)84 11)84 29)43 26)83 
5. 35)90 42)86 24)42 36)68 13)31 
6. 14)56 | 27)81 33)64 28)89 43)86 


Practice What You Have Learned 


In some of the examples below, the estimated quotient is 
correct. In others, you must correct the quotient. 


a b c d e 
1. 21)60 31)60 34)69 41)81 31)97 
2. 24)53 46)97 43)82. 36)78 25)83 
3. 22)43 y 33)94 64)130 95) 389 42)183 
4, 21)90 36)82 34)62 / 23)67 76) 204 
5. 88)87 12)45 47)81 14)57 45)82 
6. 48)199 26)64 22)65 37)85 22)176 
7. 16)48 34)64 75) 162 15)30 36)76 


Finding More Difficult Quotients 


1. How many 25-cent tickets can you buy with 70 cents? 


3 How much is 2)7? 


A. 25)70 Why is 3 too large a quotient figure? 
75 How can you tell from the work in B that 2 
2 is the correct quotient figure? 
B. 25)70 How many tickets can you buy? How many 
50 cents will remain? 
20 


a b c a: e 
2, 27 38)72 25)92 49)92 26)50 


4. 36)71 Q7)74 29) 74 48)90 25)73 


Dividing a Three-Place Number by a Two-Place Number 


1. How many rows of 24 plants each can be made with 
144 plants? 


7 How much is 2)14? 
A. 24)144 Why must the 7 be written in ones’ place? 
168 How can you tell from the work in A eke 7 
is too large a quotient? 


B. 24)144 Try 6, the next smaller quotient figure. In B, 
144 how can you tell that 6 is the correct quotient? M 
R 
Copy and divide. Check your work. af 
p 
a b c d e R 
oe one ¢ 
DY 2A) 162 36) 129 45) 168 74) 497 65)369 fig 
| 
Cc 
E 


3. 85)157 42)163 87)645 95)638 23)123 
4. 57)308 48) 200 68) 364 77)565 98)816 © 
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Dividing More Difficult Three-Place Numbers 


1. How many buses are needed for 150 children if 25 chil- 
dren can ride in each bus? 


7 How much is 2)15? 
A. 25)150 How much is 7 X 25? (See A.) How can you 


175 tell that 7 is too large a quotient figure? 
Try 6 (1 less than 7) as the quotient. 


6 How can you tell that 6 is the correct quo- 
B. 25)150 tient figure? (See B.) ; 
150 How: many buses are needed? 


Tell how to check the answers. 


2. Tell how to find the quotient in each example below. 


4 5 6 5 
M a. 35)162 b. 58)328 c. 82)572 d. 47)263 
0 
R 
2 Copy and divide. Check your work. 
Leet a b c d e 
i — 
¢ 3. 25)152 58)340 45)2538 64)511 79)647 
T 
4. 36)168 87) 602 93)377 77) 448 27)112 
£ 
5. 67)518 35)226 98)602 56)437 48) 299 
339) 6. 85)504 39)111 43)210 73)d501 68)374 


Practice What You Have Learned 


In most of the examples below, the estimated quotient must 
be corrected. Check your work. 


a b é d e 
1. 44)85 25)178 94) 463 40)187 61)480 
2. 59)174 32)90 35)213 38)124 85)335 
3. 75)648 76)387 68)395 22)136 88)706 
4. 99)613 89)476 75)658 98)374 56)448 


Buying Tulip Bulbs 


Tommy and Mary are helping their father Prices of 
plant tulip bulbs. The list at the right shows Tulip Bulbs 
the prices at which they can buy the bulbs at 10 for 70c 
the store. 25 for $1.50 

1, What does 1 bulb cost at the price given . °° for $2.00 
for 10 bulbs? for 25 bulbs? for 50 bulbs? 

2. In which quantity is the cost of one bulb lowest? 


3. How much more would 50 bulbs cost at 10 for 70 cents 
than at 50 for $2.00? 


4. How much less would 50 bulbs cost at 50 for $2.00 than 
at 25 for $1.50? 


5. How much would 20 bulbs cost? 


6. How much would 15 bulbs cost? 


* 7. Find the cost of 75 bulbs at 50 for $2.00. 


Practice What You Have Learned 


a b c d 
1. 387X846 = 50 x 408 = 96 x 789 = 20 x 2000 = 


2. 8000—5014= 7896+8744= 9010-405= 48x960= 


3. 98)714 86)672 77) 284 56) 295 
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How to Save Time When Dividing 


1. How long does it take a train to go 240 miles at the rate 
of 48 miles an hour? 
6 Think: 4)24 = 6. You can see at a glance that 


48)240 6 cannot be the correct quotient because 6 X 40 
5 alone is 240. 


48)240 So try 5 as the quotient figure. 
240 How can you tell that 5 is the correct quotient? 


2. How much is 273 + 57? 


You cannot be sure whether the quotient figure 
57)273~—sis: 5 or 4. First multiply 57 mentally by 5. The 
product of 5 X 57 is 285. This is more than 273. 
So try 4 as the quotient. 
Is 4 the correct quotient figure? 


You can save much erasing by multiplying mentally to see 
if the estimated quotient is correct. 


Multiply mentally to find which part is larger. 


a b é 
3. 4 X 27, or 81 4 x 58, or 231 3 xX 49, or 150 
4. 6 X 48, or 276 3 X 24, or 66 9 X 27, or 240 
5. 4 X 89, or 135 6 X 27, or 148 7 X 48, or 281 
6. 8 X 47, or 400 2 << 28, ef Gl 5 X 36, or 177 


Multiply mentally before you write the quotient figures. 


a b c d e 
7. 46)87 35) 289 35)211 75)653 94) 458 
8. 36)125 59) 161 22)131 61)485 87)687 
9. 27)84 48)275 58) 232 24)68. 49)151 
10. 39)138 43) 286 67)527 76)495 84)739 


Be Careful about These Quotients 


1. How many 25-pound bags of sugar can be filled with 225 
pounds of sugar? How much is 225 + 25? 


See 25)22 tens. You can see at once that the 


9 quotient will have no tens because 22 is less than 
25)225 25. So you must find how many 25’s there are 
225 in 225 ones. The quotient must be less than 10 


because 10 X 25 = 250. Try 9 as the quotient 
figure. Is 9 the correct quotient? 
How many bags can be filled? 


2. Prove that the quotients given below are correct. 


9 xr? 9 r? 9r? 9 r? 
a. 34)306 b. 49)452 c. 24)226 d. 69)657 


When the quotient figure seems to be more than 9, try 9. 
3. Why is 9 the largest quotient figure that we can use? 
4. Which is more: 9 X 37, or 370? How can you tell? 
5. Multiply mentally to find which part is larger: 


a. 9 X 39, or 360 b. 9 X 45, or 420 c. 9 X 69, or 701 


Divide and check your work. 
a b c d e 


6. 45)428 24) 216 93)836 31)308 56)529 
7. 69)642 27)92 49)463 78) 716 82)807 
8. 33)304 37)347 87)815 97) 655 88)704 
9. 34)315 94) 463 59)547 58)534 68) 629 
10. 24)96 43)123 98) 402 62)364 43)172 
li. 61) 724 56)527 73) 449 39)374 96)657 © 
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CANVAS BACK 
MALLARD = 
GREEN WING TEAL’ 
PHEASANT: 

BOB WHITE 
BRANT = 

RED HEAD 
RUFFED GROUSE 
BLACK DUGK. 


How Fast Do Game Birds Fly? 


The graph shows how many miles an hour game birds fly. 


1. Which of the birds flies most swiftly? Which of the 
birds has the slowest flight speed? 


2. What is the flight speed of a canvasback duck? of a 
pheasant? of a ruffed grouse? Use the numbers across the 
top of the graph. 


3. Which two game birds have flight speeds of 50 miles 
an hour? 


4. How much greater is the flight speed of the pheasant 
than of the bob white? 


5. How far does a teal fly in 5 hours? 


6. How much farther does a canvasback duck fly in 5 hours 
than a black duck? 


7. How long does it take a mallard to fly 550 miles? 


8. Which of the game birds has a flight speed of a mile 
in 2 minutes? 


9. Which two birds have a flight speed of more than a 
mile a minute? 


%*10. Which of the birds in the graph fly only short distances? 
-K@- 


What Are the Correct Quotients? 


First give the quotients orally in class, a row at a time. 
Then, divide on your paper. Take only one set a day. 

Sometimes you must correct the quotient figure in these 
examples, sometimes not. Multiply mentally to check your 
estimate before you write the quotient figure. 


Set I 
a b c d e 
1. 37)72 30) 127 26)51 97) 456 80)374 
2. 76)423 94) 402, 70)595 35)133 64)310 
3. 97)568 11)45 28)63 21)168 95)926 
4. 31)155 81)402 21)81 12)39 34) 200 
5. 43)410 36)63 21)126 86)339 65) 600 
Set II 


1. 49)124 77) 425 93)813 74)182 67) 251 
2. 42)90 32)156 46) 427 95)918 78) 280 


eee ee ON erm 


3. 31)308 46)130 35)72 87) 246 53)513 
4. 65)385 74)296 67)628 93)453 21) 188 
5. 32)283 24)192 34)307 55) 262 45) 228 


Extra Practice for Those Who Need It 


1. 36)81 26)76 49) 125 24)95 47) 463 
2. 41)144 32)189 38)85 87) 732 78) 466 
3. 36)189 67)411 21)139 37)72 87)471 


4. 37)265 77)306 58) 272 53) 265 48) 239 
5. 94)692 56)143 26) 248 88)371 97)847 
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Correcting Estimated Quotients Two Times 


1. A freight train averages 27 miles an hour. How long 
does it take the train to go 189 miles? 


9 How much is 2)18? (See A.) 
A. 27 How do we get 243? 
3 How can you tell that 9 is too large a quo- 
tient? 
8 Try 8 as the quotient figure. (See B.) 
Bure?) How do we get the 216? 
How can you tell that 8 also is too large a 
quotient? 
7 Now try 7 as the quotient figure. (See C.) 
Cc. 27)189 How do we get the 189? 
189 How do we know that 7 is the correct quo- 
—_ tient? 


The train goes 189 miles in 7 hours. 


If you cannot subtract, you should try the next smaller 
quotient figure. Here we had to correct the quotient figure 
two times. 


Find the quotients in the following examples: 


a b c d e 
2. 27)194 28)196 29)175 39)273 26) 207 
3. 38)304 39) 278 49) 340 28)199 37) 253 
4, 28)205 38)304 27) 195 29) 241 28)194 
5. 39)312 26) 203 36)302 49)413 25) 200 

Practice What You Have Learned 

a b c d e 
1. 12)60 28)168 64)618 26) 209 78) 293 
2. 85)602 26) 234 37)300 69)370 26) 248 


3. 49)412 14)84 32) 256 35)301 93)914 


People Do Not Work So Long Now 
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‘ACH SYMBOL REPRESENTS 10 HOURS OF WORK A WEEK 


The chart at the 
left tells about the 
length of the work- 
week in the United 
States. 


1. How many 
hours does each clock 
face represent? 


2. How does the 
chart tell you in 
which one of the 
years the work-week 
was the longest? 


3. How many 
hours long was the 
work-week in 1850? 


4. How many 
hours less was the 
work-week in 1900 
than in 1850? 


5. How many hours less was the work-week in 1950 than 
in 1850? How many hours less in 1950 than in 1900? 


6. For 1940 there are four clock faces and a third of a face. 
Show that the work-week was about 43 hours that year. 


7. Show that according to the chart the work-week in 1960 


will be about 37 hours. 


8. What has happened to the work-week since 1850? 


%* 9, Why do people work fewer hours a week today than in 
1850? Why can they produce more in fewer hours? 


Le. 


Correcting Estimated Quotients Three Times 


1. How many rows of 28 chairs each can be made with 
188 chairs? 


Find the quotients in these examples. You will have to 
correct your estimates several times. Check your answers. 


a b c d e 

2. 29)186 27)186 29) 201 39)271 28)182 

3. 39)302 28)191 38) 226 27)161 29)171 

4. 49)291 29) 208 28)195 39)300 49) 287 

5. 12)90 28) 167 29)173 14)102 29) 203 
Practice What You Have Learned 


Some of the estimated quotients in the examples below will 
be correct. Others must be corrected one or more times. 


a b c d e 
1. 28)182 47) 436 29) 238 86)802 39)272 
2. 45)142 38)300 58) 403 29)187 64)355 
3. 38)164 75) 594 27) 163 26) 209 78) 681 
4. 49)401 37)149 95)911 59)563 84)600 
5. 96)302 69)615 48)199 28)193 97)946 
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How Much Do Workers Earn? 


The blackboard shows the average weekly wages of five 
groups of workers in a certain city. 


1. Which group had the highest weekly wages? 


2. How much more did oil workers earn a week than auto- 
mobile workers? 


3. Counting 5 days to the week, how much did shipbuilders 
earn a day? Which group came nearest to earning $15 a day? 


4. How can you tell that all of these workers earned more 
than $1 an hour? Count 40 hours as a week’s work. 


5. Counting 40 hours as a week’s work, how much did ship- 
builders earn an hour? 

In round numbers, automobile workers earned $54 a week. 
$53.71 is nearer to $54 than to $53. 


6. Give to the nearest dollar the weekly earnings of coal 
miners; of oil workers; of shipbuilders. 


7. Find how much an hour was earned by automobile 
workers; by coal miners; by oil workers. Count a week as 
40 hours. Use weekly wages expressed to the nearest dollar. 


x 8. What is the difference between salary and wages? 
Gil 


Watch the Quotient Figures 


1. A movie theater contains 2784 seats. There are 58 equal 
rows of seats. How many seats are there in each row? 


; 48 Think: 2784 + 58 = ? 
58)2784 Is the first estimated quotient 5 or 4? 
232” Why is 4 written in tens’ place in the quotient? 
464 How do we get the 8 in the quotient? 
464 How can you tell that 8 is the correct figure? 


How many seats are there in each row? 


In many of the examples below you must correct the esti- 
mated quotient figure. Check your work. 


a b c d e 


2. 58) 2623 66)3857 21)816 55)2623 48) 1537 
3. 65)3859 32)1563 54) 1604 87) 6024 89) 1335 
4. 77) 4254 49) 1245 83) 6545 67)6281 65) 3445 


5. 93)4533 77) 4264 46)4270 86)3397 96) 3360 


6. 74)4481 68)6475 58) 2726 97)9164 84)3528 


More Practice in Division for Those Who Need It 


1. 30)690 23)299 21)483 33)693 41)451 
2. 22)506 45)990 34)714 22)308 28)588 
3. 36)804. ~—«-24)579 52)644 33)413 21)301 


4. 34)1768 92)3423 45) 2393 21)1155 75)3156 


5. 93)4876  76)3220 + 32)1472 += «64)2240 = 44) 2879 


6. 37)11,914 56)8456 34/8586  45)9585  —92)19,780 
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Special Practice in Division 


The correct quotient is given in each example. Copy the 
examples as given and complete the work.. The remainder you 
get should be the one that is given. If it isn’t, you can be 
sure that you have made an error. 


a 


b 


c 


73 r8 83 r35 48 r57 
1. 23)1687 43) 3604 96) 4665 
45 r8 SE 1385 92 r29 
2. 58)2613 43) 1626 46)4261 
59 r17 36 r36 70 rll 
3. 65)3852 49) 1800 78) 5471 
69 r40 94 r50 39 r32 
4. 87)6043 96)9074 86) 3386 
60 r31 506 r33 108 r22 
5. 74)4471 64)32,417 68) 7366 
958 r32 360 r27 781 r17 
é. 85)81,462 97)34,947 45)35,162 
Watch the Zeros i 
(0) 
Copy and divide. Check your work. : 
a b c d P 
A 
1. 35)10,675 26) 1560 84)34,199 48) 2437 ¢ 
| 
c 
2. 27)823 88)61,634 97) 39,285 59)47,236 
oF 66)59,928 48) 4323 99) 70,092 76)61,497 @) 
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Important Uses of Zero 


ourself 
oe RE Nga 


1. To what number is the hand in the 
speedometer pointing? We can say that on 
a speedometer zero is used as a starting point. 


2. How much below the freezing point is 0°? Which is 
warmer, 10° above 0° or 10° below 0°? Here zero is a point 
above and below which we measure. 


3. At 9 o’clock the temperature was 29°. At 10 o’clock the 
temperature was still 29°. How many degrees was the change 
in temperature? (The 0 means no change.) 


4. What does the final score of the football game shown in 
the picture mean? 


5. Notice the zeros in the numbers on the cash register 
receipt. You can see that there are four figures in each number. 
What does the top number on the receipt mean? 


6. What does the number $00.08 on the receipt mean? 


7. Show that $3.50 is the total of the four upper numbers 
on the receipt. How is zero used as a place holder in writing 
the sum? 


8. Explain how zero is used as a place holder in the answer 
for each example below. 


a. 873 b, 375 c. 4)828 d. 23)1152 


— 568 x8 


9. We say that 784 rounded off to the nearest hundred is 
800. In what places do we write the zeros? Why? 
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Finding Quotients with the Teens 


What is the quotient when you divide 90 by 18? 


Let us use the table of 18’s at the right 18 


1 xX = 18 
to find quotients when we divide by 18. 2X 18 = 36 
: 3x 18 = 54 
2. How much is 18)117? 4%18 = 72 
5x 18 = 90 
6 xX 18 = 108 
7X 18 = 126 
8 xX 18 = 144 
9x 18 = 162 


3. Use the table of 18’s to find the quotients below. Then 
divide to see if your figure was correct. 


a. 18)43 b. 1860 . 18)96 d.18)140 _— e. 18)165 


4. Make a list of 10 numbers less than 180. Divide each 
number by 18. Use the table to find the quotients. 


5. Make tables of 16’s and 17’s like the one above for 18’s. 
Then find the quotients below. Use your tables. 


a b c d e 


6. 16)41 16)76 16)101 16)128 16)143 
7. 1752 17)63 17)94 17)118 17)152 


8. When dividing by 19, some people change 19 to 20. See 
if this plan gives the correct quotient when you divide the 
following by 19: 89; 46; 80; 117; 158. 


SEES 
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Dividing by the Teens 


1. Kate has 45 pieces of candy to divide among 15 children. 
How many pieces should each child receive? 


4 Think: 45 + 15 =? 
18 14 is 4, but 4 x 15 = 60. So 4 is too large a 
— quotient figure. Try 3. 
How much is 3 X 15? 
3 Each child should receive 3 pieces of candy. 
15)45 
45 


2. Which of the quotients below are too large? Multiply 
mentally to find out. Next, multiply mentally to see the 
correct quotient figure. Then, work the examples. 


4 8 9 9 
a. 12)49 b. 13)43 c. 16)87 d. 18)115 e. 19)174 


cs 


3. A quick way that you can use to find 6 X 18 is-to think: 
(6 X 10) 60 + (6 X 8) 48 = 108. Use this method to mul- 
tiply the numbers below by 6; by 7; by 8; by 9. 


12 16 18 14 13 Vz 15 19 


Find the quotients by multiplying mentally. 


a b c d e 
4, 12)72 14)58 13)29 12)95 15)80 
5. 18)62 15)120 16)96 14)74 13)85 
6. 13)117 14)123 12)110 19)147 17)98 


7. Kate’s father told her to change 19 to 20 when dividing 
by 19. Use this method to divide the following numbers by 
19. Does it work? 


41 68 83 115 132 148 187 
8. Try dividing the numbers by 18 in the same way. Does 


it work? 
a 6h 


What’s Wrong Here? 


Tell what is wrong with the quotients in these examples: i 


/° Uy 
il 8 4 10 7 
1. 21)162 2. 36)143 3. 57)528 4. 48)387 


Tell what the errors are in the examples below. Then 
copy and work the examples correctly. Check your work. 


. 68 48 8 5 ca 
5. 49)3375 6. 36)14,503 7. D721 762 8. 94)6477 
xx 


296" 142 26 658” 
415 303 162 97 
382 288 185 94 

23 5 26 2 


Special Practice in Multiplication and Subtraction 


Copy the examples as given and complete the work. 


37 r19 52 151 53 r8 
1. 92)3423 34)1768 56)8456 45) 2393 

73 r13 850 rd 59 r22 39 143 
2. 23)1692 16)13,605 65) 3857 86) 3397 

608 781 687 728 r9 


3. 79)48,032 39)30,459 . 49)33,663 18)13,113 


4. Now copy the examples without the answers and divide. 


Practice What You Have Learned 


a b c d 


1. 29)1308 47) 4183 92)9734 85)5960 
2. 77)7072 52)36,708 67) 4289 39) 1628 
3. 66)4444 16)1392 32) 1920 37)18,796 
4. 24)2081 84) 7230 38) 2452 99)6935 


=67= 
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The Magic of Electricity 


The drawing at the left is a time 
line. It shows the dates of some 
wonderful inventions in the field of 
electricity. The distance between 
two marks on the line represents 
ten years. 


1. Point to the mark that shows 
the year 1850; the year 1860; the 
year 1830. 


2. Show that the telegraph was 
invented a few years after 1830. 
The exact year was 1832. 


3. Which invention was made a 
few years before 1900? How can 
you tell? 


4. In approximately what year 
was television invented? the light- 
ning rod? Why can you not tell 
the exact year? 


5. Show that the telephone was 
invented approximately 40 years 
later than the telegraph. 


6. What was invented approxi- 
mately 30 years after the motion 
picture machine? 


7. The electric bulb was invented in 1878. What invention 
shown above was made in approximately the same year? 


38. Draw a time line showing five important events in the 
history of the United States. 


*9. Look up the meaning of “B.C.” and “A.D.” 
~§8~ 
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‘‘Let’s Send a Wire”’ 


John wanted to send a telegram telling his parents when he 
would arrive. The operator said, ‘“There are 18 words in your 
message. The charge is $1.40 for your message plus the federal 
tax.” She told John that the regular rate was $1.25 for up to 
15 words, and 5 cents for each additional word. 


1. Show that the charge for an 18-word message was $1.40, 
not including the federal tax. 
Think: 18 words are 3 more than 15 words. So the charge 
for 18 words is $1.25 (for 15 words) + 3 X 5¢ (for 3 
words) = ? 


2. At the same rate, not including the tax, what is the charge 
for a 17-word telegram? for a 20-word telegram? 


3. Find the cost at the same rate, not including the tax, of 
sending this message: ‘‘Best wishes for a very happy birthday. 
Meet me at the airport Monday afternoon at four.”’ 


4, Find the cost, not including the tax, of sending a 17-word 
telegram. Use the rate of $.96 for 15 words and 4 cents for 
each additional word. 


»%5. Find out what the rates on a ‘night letter” are. 
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How well can you name quotients? Check your work. 


| Diagnostic Test in Naming Quotients 


a b é d 


1. 21)80 32)62 43)87 24)88 (50) 
2. 24)91 23)90 37) 71 48)94 (51) 
3. 25)128 36)125 58) 159 86)327 (51) 
4, 25)156 37)138 67)378 95)659 (52) 
5. 43)410 54)526 65)611 87)838 | (55) 
6. 29)236 37) 252 27)190 49)293 (58) 
7. 39)271 28) 187 38) 225 29)200 (60) 
8. 15)80 16)73 18)94 17)83 (65) 


9. 16)135 13)118 19)147 18)152 (66) 


For help, turn to the page at the right of the row. 


* Interesting Things to Look Up 


If you have no errors in the diagnostic test, look up informa- 

tion about one of the topics given below. 

1. Sales slips used in local stores 

2. How to open a charge account 
Wages paid in building trades 
Why people are given credit in stores 
The history of the United States census 
. Record flights by airplanes 
Measuring devices found in automobiles 
. Everyday uses of division 
. The portraits on our paper money 
. Foreign money 


SOMDARAA 


= 
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1. How can you tell that the first quotient 56)5043 
figure in the example at the right is not 1? 


2. How can you find what the correct first quotient figure 
in the example will be? How can you tell where to place it? 


3. How many figures will the quotient contain? How can 
you tell? 


4. How can you tell that there will be a remainder in the 
answer of this example? Work the example and check it. 


5. How can you tell when the quotient figure in an example 
is too small? How can you tell when it is too large? 


6. Suppose the remainder is larger than the number by 
which you are dividing. What does this show about the 
quotient figure? When the remainder is smaller than the 
number by which you are dividing, what does this show? 


7. How can you tell when to write 0 in the quotient? 


8. What number divided by 18 gives a quotient of 607 and 
a remainder of 11? 


9. In what part of a division example may there be an 
error in addition? in subtraction? in multiplication? 


Test on Division by Two-Place Numbers 


If you make no errors, you can be sure that you can divide 
very well by two-place numbers. Express all remainders with 
r in the quotient. Check your work. 


1. 75)62,315 4. 26)2376 7. 18)13,410 10. 58)17,864 


2. 52)36,708 5. 37)7437 8. 96)77,568 11. 16)640,080 


3. 84)8232 6. 43)259,720 9. 27)21,762 12. 37)15,928 
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‘“‘Number, Please”’ 


Jane’s father told her about the cost of having a telephone. 
The list below shows the monthly rates for Exchange A which 
has 7,500 telephones. It also shows the rates for Exchange B 
with 15,000 telephones. Exchange A is in Smalltown and 
Exchange B in Largertown. 


: Monthly Telephone Rates, 

Classes of Service Exchange A Exchange B 
Bes! Secifelivtebel -businessiline $7.50 $8.50 4 
e _ Two-party business line 6.75 “a 7.00 oe 
Individual residence line 3.50 375m 

e Two-party residence line 3.00 ; S25 Sf 
b= Four-party residence line 2.50 Dan 3; i 
Rural-business E 3.75 425 eo 


. Rural-residence 2.75 pars, 


1. What is the monthly rate for an individual business line 
for Exchange A? for Exchange B? 


2. How much more is the monthly cost for an individual 
business line for Exchange B than for Exchange A? Why is 
the cost higher for B than for A? 


3. How much less a month is a rural business line than an 
individual business line for Exchange A? for Exchange B? 


-72- 


4. How much more a month is an individual residence 
line than a two-party residence line for Exchange A? for 
Exchange B? 


5. What is the cost of a four-party line for a year for 
Exchange A? for Exchange B? 


6. Suppose a family has a two-party line instead of an 
individual residence line. Find the difference in the yearly 
cost for Exchange A; for Exchange B. 


7. In another city, a family pays $2.00 a month for a two- 
party line. It is allowed 40 outgoing telephone calls. If more 
calls are made, a charge of 5 cents is made for each additional 
outgoing call. How much must the family pay for a month in 
which 52 outgoing calls are made? 


Find the costs of the following for one year: 
8. Individual business line, Exchange B 
9. Individual residence line, Exchange A 
10. Two-party residence line, Exchange B 
11. Four-party residence line, Exchange A 
12. Rural-residence line, Exchange A 
13. Suppose a family could subtract 25 cents from the 


monthly bill if it paid the bill promptly. How much would 
the family save in a year by prompt payment? 


+14. Find out about local telephone rates. What is a “dial 
phone’’? 
aT ae 


Quick Thinking in Arithmetic 
1. The sum of two numbers is 487. One of the numbers 
is 298. What is the other number? 


2. The difference between two numbers is 124. If the 
smaller number is 500, what is the larger number? 


3. The difference between two numbers is 140. If the 
smaller number is 320, what is the larger number? 


4. The product of two numbers is 96. One of the num- 
bers is 16. What is the other number? 


5. What number divided by 28 gives a quotient of 30. 
and a remainder of 14? 


6. What number added to 3 gives the sum 100? 


7. What are the two largest three-place numbers whose 
difference is 300? 


8. Write the two three-place numbers whose sum is 201. 


9. Writing a 0 after a whole number is the same as multi- 
plying it by what number? 


10. Suppose we cross off the 0 in 470. The result is the same 
as if we divide 470 by what number? 


11. Write the smallest whole number possible in which the 
figure 9 is in thousands’ place. 


12. Write a fraction, with the numerator 1, that is greater 


than 3 and less than 3. 


Practice What You Have Learned 
a b re d e 


1. dof87= 25)82 45)210 —-58)349 64) 430 


2. 6X208= 17X87= 49X95= 70X2050= 86x970= 


3. 9000 8010 9001 7400 8000 
—1605 — 2084 — 2008 — 6070 — 7992 


4. Find the sum of $68.75 + $9.67 + $.94 + $123.60. 
Pads 


Getting Ready for the Progress Test 


Practice Test in Addition 


a b c d 
We 75 4756 8701 $ 4.39 
648 812 742 64.74 
832 0973 8956 9.51 
ul 26 439 .08 
64 689 9 8.68 
458 9943 6597 34.96 


Practice Test in Subtraction 


1. 706 8040 642 $83.14 $68.54 
701 3000 238 82.43 29.61 
2. 4196 8216 8047 $90.00 $70.50 
3958 5739 4860 40.05 49.48 
3. 9105 6003 $124.20 $137.30 $146.66 
3040 5994 66.86 70.50 59.76 


Practice Test in Multiplication 


1. 285 796 605 “$80.60 $79.68 
6 | mime 8 3 
2. 594 796 948 > $79.04 $8.54 
10 _ 60 2 84 59 


~ 


Practice Test in Division 


a b c d 
1. 49)33875 69) 1237 21)84,063 17)1258 


2. 65)32,955 59) 4286 89)5340 29) 20,387 


3. 36)14,503 94)6476 19) 7657 82)8020 
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Quick Thinking in Arithmetic 


1. In which example below will the product be largest? 
In which one will the product be smallest? How can you tell? 


a. 38 b. 38 c. 38 d. 38 e. 38 
x35 x10 x18 x14 x26 


2. Arrange the above examples in the order of what you 
think the size of the product will be. Place the example with 
the smallest product first. Then multiply to see if the order 
was correct. 


3. In which of the following examples will the quotient be 
largest? How can you tell? 


o. 18108 »b. 18)738 .18)180 d. 18)576 e. 18)90 


4. Arrange the above examples in the order of what you 
think the size of the quotient will be. Place the example 
with the largest quotient first. Then divide to see if the order 
was correct. 


5. Notice that in the examples above, the divisor is the 
same. The numbers to be divided are different. How can 
you tell which quotient will be largest? smallest? 


6. Multiply the two numbers in the example at 7)56 
the right by 10 to make a new division example. 
Divide the two numbers you get. Is the quotient changed? 


7. Divide the two numbers at the right by 12 72)432 
to make a new division example. Then divide the 
numbers you get. Is the quotient changed? 


8. Multiply each number in the example at the 
right by 2. Find the product of the example you get. 
Has the product been changed? Why? 
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Progress Test I 


Copy and work the examples. Check your 


Gj 98 
(10) 876 
6 
59 
9895 
8. 96 
(19) x48 
12. 56)3728 
(52) 
16. 28)1825 
(58) 


2. 8010 
(15) —2563 
5. 9980 
(15) —1999 
9. $3.79 
(19) x97 
13. 8)7525 
(24) 

17. 18)1638 
(66) 


3: 


9005 


(15) —2689 


10. 
(28) 


14. 28)2613 


6. 56 
(19) x10 


x of 84 = 


(55) 


18. 16)9121 


(66) 


work. 
4, 8146 
(15) —7293 


7. 87 
(19) x20 


11. 32)749 
(31) 


15. 46)1853 


(31) 


4)197 


ee 
(24) 


20. $28.96 +- $8.98 + $32 + $6.59 = 
(10) 


For help, turn to the page given below the number of the 
example. 


* For Those with No Work to Correct 


Find the missing numbers in the statements below: 


1. 8452 + ? = 9168 7.14 X 275 =? 
2. ? + 8147 = 10,000 8. ? X 36 = 900 
3. 9000 — ? = 4890 9. 40 X ? = 3600 
4. 2? — 4856 = 2687 10. 486 +? =9 
5. 8001 — 2846 = ? 11. ? + 36 = 58 
6. $75.68 — ? = $47.52 12. 586 + 18 =? 


. What number is 3 more than half of 12? 
. What number is 4 more than 8 X 76? 
. What number is 2 less than one fourth of 32? 
. How much is 9 X 12345679? 
o 97 


Test in Problem Solving II 


1. At a sale Alice bought a $5 storybook doll for 
$3.75. How much did she save? 


2. If potatoes sell for 10 pounds for 35 cents, how 
much is that a pound? 


3. What is the cost of + pound of butter at $.96 a 
pound? 


4. For a school picnic each child paid 20 cents for 
lunch and 18 cents for carfare. How much did the 36 
children pay? 


5. The total weight of a shipment of 20 hogs was 
4680 pounds. What was their average weight? 


6. On three tests in problem solving Tom’s scores 
were 9, 8, and 10. What was his average score? 


7. At the rate of 4 bars for 10 cents how much do 20 
candy bars cost? 


8. Bob wants to buy a $10 baseball mitt. He has 
saved $3.96 and then earns $1.25. How much more 
money does he need before he can buy the mitt? 


9. Ann bought 3 yard of blue ribbon and i yard 


of red ribbon, both at 40 cents a yard. How much 
change did she receive from a dollar? 


10. A train that is due at 12:38 is 40 minutes late. 
At what time is the train expected to arrive? 


How many problems did you work correctly? 
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CHAPTER III 


We Use Fractions in Many Ways 
1. A pie is cut into four equal parts. What is the name of 
each of the four parts? 


2. Tell how much # of a pie is. What does the ; in this 
fraction show? What does the 2 show? 


3. When we say that it is half past ten, how many minutes 
after 10 o’clock is it? 


4. Tell what part of an hour 15 minutes is. 


5. Use a ruler to find how many eighths of an inch there 
are in 3 inch; in # inch. 


6. Use the picture of the ruler to tell which is most: 
7% inch, § inch, or 3 inch. Which is least? 


7. What fractional part of a gallon is one quart? How 
do you suppose the quart received its name? 


8. How many cents are there in a quarter of a dollar? 


9. Alice cut a ribbon 5 yards long into 4 equal pieces. 
How long was each piece? 


10. Half of the 36 children in a class are members of the 
Junior Red Cross. How many are members? 


%11. Tell about other ways in which we use fractions. 
ie 


~, BTR 
* fg ON 
\ U 1 3 
ro hae 
1 / y 
14 a 
Sie? ee 


ll. 4 
4 4 
B Cc 


The Vocabulary of Common Fractions 


1. Tell which of the above drawings shows: 
a. A proper fraction c. A mixed number 
b. A whole number d. An improper fraction 
2. What is the numerator of the fraction +? What is the 


denominator? We call the numerator and the denominator 
of a fraction its terms. 


2 


3. Which of the fractions 7, {, and 2 are reduced to lowest 
terms? How can you tell? 


4. Tell which of the drawings above shows an improper 
fraction which is equal to 1; greater than 1. 
Different Uses of Fractions 


1. What part of the circle is green? 


2. How many apples are 4 of the apples (3) O @® Q 


shown in the drawing? 3 of 8 = ? & @@ @) 


3. What part of the circles in the box @~O O 
are- colored green? 3-is-what-part of 6? 
4. Tell how 2 children can share the 3 


cookies shown on the plate. 2)3 = ? 


5. Use the piece of ruler to tell how 
many } inches there are in # inch. 


6. What coins have fractions as names? 


%7. If 4 children are to share 2 cookies, 
how many should each one receive? Gy q 
2+4=2742=? 2=? 
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Using Cut-Outs to Learn about Common Fractions 


1. Cut out 14 equal circles about the size of the bottom 
of a small can. 


2. Fold 4 circles into halves as in B, 4 into quarters as in 
C, and 2 into eighths as in D. Label each part of each circle. 
Then cut them into parts along the folds. Put these parts 
and the four whole circles in an envelope. 


3. Lay half circles in two of your whole circles. How 


many half circles make 2 whole circles? 2 = 2, 


i 


4. Use your half circles to find how many half circles 
there are in 14 circles; in 24 circles? 


5. Use your quarter circles. How many quarter circles 
are there in 2 circles? in 1} circles? in 14 circles? in 13 


° 


circles? in 6 of the eighth circles? § = 2. 


6. Use your eighth circles to find how many eighths there 
are in 2; in 3; in 1%; in 3; in 12; in 1%. 

7. Lay 2 of the quarter circles together on a whole circle. 
How many half circles are needed to cover them? z= 

8. Lay four of the eighth circles on a whole circle. How 
many half circles are needed to cover them? How many 
quarter circles? 


9. Use your cut-outs to find which is most: 3, 2, or 3 
10. Use your cut-outs to find which is most: 4, 4, or 4 


11. Use your cut-outs to find } + 4; 4 4 3. 


Alo 


12. Use your cut-outs to find 3. 


tol 
Oo) 


? 


13. Use your cut-outs to find which is more, 2 or &. 


Be Se o O 2 
D 


+3 $65 + = + +O & a; 


.-G0 sB-O cO-O 0 O08-O0€ 


Drawings Tell Fraction Stories 


1. The drawings in A tell the story, } + 4 : a 


Use your cut-outs also to picture the story. 


2. Which of the drawings tells the story $ + 3 = § = 1? 
Tell the story with your cut-outs. 


3. Tell the stories in B and D. Show them with cut-outs. 


4. Which of the drawings below tells the story, }—}= {= 3? 


2 
{=7 


-|aAOD-DP 
wy 2S 


B = = 


Cc Da 
5. Use cut-outs to prove that # — } = } = 3. 
6. Explain the steps in subtracting 1 — +, shown in b. 
Show the steps with your cut-outs. 
7. Explain the steps in subtracting 14 — 4, shown in c. 


Show the steps with your cut-outs. 


+8. Use cut-outs to find 2 1:3 14;15 - 


Using a Ruler to Compare Fractions 


1. How long is this piece of ruler? a a 


2. How many } inches are there in 1 whole inch? in Ls 
inches? Use the ruler to find out. 


3. How many + inches are there in 4 inch? in # inch? in 
14 inches? in 13 adhe in 12 inches? 


4. Use the ruler to find how much $ + ¢ is. 
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Reducing Fractions to Lowest Terms 


1. Which of the circles is divided into the smallest parts? 


2. Prove that half of circle A is blue. You can see that 
# = 3. When we change # to 4, we have a fraction with 
fewer parts, but the parts are larger. C shows this. 


3. Use B and C to prove that 2 = 3. Prove that in 2 there 


are more parts and smaller parts than in 3. 


This work shows that §, #,and Zareallequal 4 2 | 


Answers to examples should always be ex- 3 —~4-~ 9 
pressed with the smallest numbers possible. You can see 
that 5 is simpler than either $ or 3. We can say that 3 is 
reduced to lowest terms. Its terms (numerator and denomi- 
nator) cannot be divided by any other whole number but the 


number 1. Why cannot 2 be reduced? 


4. Here is an easy way to reduce $ to 4 : 
lowest terms. By what number are both 3 — 
terms divided? What drawings prove that 4 = 

5. By what number can we divide both 2 9=+9 
terms of } to change 2 to 4? 4-227 


Dividing both terms of a fraction by the same number 
gives us another fraction having the same value. 


6. Make drawings like the square at the 
right. Shade 3% to show that 3 = i. 
Show that 4; = 4; that +2 = 3. How do 
we reduce 8 to 3? 3% to 4? 12 to 3? 


283% 
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Changing Small Measures to Larger Measures 


The scales in the drawing at the right 
weighs by the ounce. Why is there a 0 
on the scales? 


1. Begin at 0 and count the marks 
there are to the 4-pound mark. How 


many ounces are there in } pound? 


2. How many ounces does the draw- 
ing show that there are in 4 pound? in 
3 pound? in 1 pound? 


3. What part of a pound is 1 ounce? 
Think: 16 ounces = 1 pound. So 1 ounce = 34 pound. 


4. You see that 4 ounces is 4g pound. How much is 7% 


reduced to lowest terms? 


5. Show that 8 ounces is ;5; pound. What fraction is 455 
when reduced to lowest terms? Check with the drawing. 


6. Show that 12 ounces or 12 pound is 4 pound. 


7. What fraction of a pound is 2 ounces? 6 ounces? 


Finding Parts of Measures 


1. What part of an hour is 20 minutes? 
Think: 1 min. = ,; hr. So 20 min. = gj hr. = ? 


2. What part of an hour is 10 minutes? 15 minutes? 30 
minutes? 


3. What part of a foot is 6 inches? 8 inches? 4 inches? 

4. What part of a yard is 9 inches? 18 inches? 24 inches? 

5. What part of a gallon is 1 quart? 1 pint? 

6. What part of a day is 8 hours? 12 hours? 20 hours? 
+* 7. What part of a ton is 500 pounds? 


*& 8. What part of a mile is 440 yards? 
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Reducing Fractions in Quotients 


1. A 50-pound bag of potatoes was on sale for $1.75. 
What was the price of the potatoes a pound? 


I Movvalicc Shaye =" 5X0), =? 


$ .0322 = $.035 How do we get the 3? 
50)$1.75 Remember that 2% is the same as 
150 50)25. 
25 How do we change 22 to 3? 


What was the price a pound? 


2. A 40-pound box of apples was sold for $2.25. What 
was the price a pound? 


3. Corn costs 16 cents a can. How many cans of corn 
can you buy at the store for 50 cents? How many cents will 
remain? Why can the answer not be 34 cans? 


Reduce the fractions in the quotients to lowest terms: 


a b ¢ d e 
4. 12)606 20)845 14)707 10)115 16)652 
5. 36)2862  18)2187 24)1884  12)1110 32)2192 
6. 30)1275  48)4000 15)1240 17/1493 14)1141 


7. 16)1720 12)800  60)49,050 16)1492 40)3610 


8. 19)3728  80)7240 36)3057  =18)837 36) 2826 


9. 28)5238  13)1137 19)4825 24/1860 _—12)1000 


10. 50)$37.75 40)$1.80 10)$16.25 16)$12.84 60)$69.45 


% 11. An airplane flies 126 miles in 36 minutes. How many 
miles is that on the average a minute? 


%* 12. An airplane flies 100 miles in 25 minutes. How long 
does it take to fly 1 mile? 
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Turkeys for Thanksgiving 


1. How much did a 12-pound turkey cost a pound? 
2. How much did a 15-pound turkey cost a pound? 


3. How much less a pound did a 15-pound turkey cost 
than an 11-pound turkey? 


4. How much did a 10-pound turkey cost? 
5. How much did a 20-pound turkey cost? 


6. How much more did two 10-pound turkeys cost than 
one 20-pound turkey? 


7. A farmer sold 450 turkeys. Their average weight was 
14 pounds. How much did he receive for the turkeys at 26 
cents a pound? 


x8. Why does the farmer receive less a pound for turkeys 
than the price charged at the meat market? 


Practice What You Have Learned 


a b c d e 
le 8003 374 29)6438 608 86)8072 
—6208 x 40 x37 
2. 16)1296 568 $96.04 48) 43,488 $7.49 
x95 — 87.26 «x89 


3. $7.96 + $87.93 + $.15 + $364.58 = 
a RBs 


0 
: | Diagnostic Test in Like Fractions 
i 


Copy the following examples, a row at a time, and work 
them. If you have more than one example incorrect in the 


row, study carefully the page given at the right. 


Reduction of Fractions 


_— 


. Reduce to lowest terms: §;_ §; 52; 7,5. (82) 


2. Express in simplest form: 3; 3; 3; 73; 88. (89) 
3. Supply the missing numbers: 
3 = 23 l=% N if = 3 53 = 42 (94) 
Addition 
a b c a b c 
1. 3 q # (88) 4.24 7% 6§ (88) 
* 2 = St 4g 4G 
2. 3 a € (91) 5.63 84 475 (91) 
Boe A 4) Th 8th 
3. @ z 8 (91) 6.87 93 6§ 91) 
a ££ in Sa Be 
Subtraction 
i 
1. Ff $ $ (93) 4.1 1 1 (94) 
i 2 on i 3 S 
= a A _* ae aS 
as 4 25 (93) 6 4 7 (94) L 
3.53 73 $ (93) Gig Sy = (95) 
4h 6h 48 2 28 5g 


© MOa-—-AOQOrPwDD MmMDO= 
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o Pan 
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Important Points about Addition of Like Fractions 


Use the drawings above and your cut-outs to review what 
we have studied about the addition of like fractions. 


_ 


. Use A to explain the steps in adding 4 + 4. 


Why can we say that are like 
fractions? 

How do we get the #? 

Why can we not reduce # to a simpler 


fraction? 


peje 
~ 
5 
Q 

|po 


2. Use B to explain the steps in adding 1} + 14. 


First add the fractions; then add the whole 


i 
} 7 numbers. 
+14 How do we get the $ in the sum? the 2? 
22 = 21 Why do we change 22 to 25? How? 
4 2 4 2 


3. Use C to explain the steps in adding 13 + 14. 


8 How do we get the # in the sum? the 2? 
F How do we change 2% to 23? 
8 __Why can we not change 23 to a simpler num-_ 


24-2! ber? 
4. Copy the three examples and add. Check your work. 


Add. Reduce fractions in the sums to lowest terms. 


a b c d e f g 

5 1 iL 1 2 a I. 3 
- 3 x 8 5 8 6 10 
1 i 3 2 1 3 5 

3 q 8 5 8 6 16 

wh i 3 1 iB 3 wad 

6. 5% 43 55 og TZ 58 IT3 
1 All. 1 i a oe 3 JL, 

3% 33 4s 64 456 43 6x5 


| 
| 
| 
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Fractions Equal to One or More than One 


A and B show that the fractions } and 2 are both less than 
one whole. We call them proper fractions. 


1. Use B to prove that the fraction 4 is equal to 1. 


2. Use C to prove that the fraction 2 is equal to more than 
one whole. How many halves make a whole? How much 
more than 3 are 3? 


3. Use D to prove that # equals 2 wholes. 


Fractions like ¢, 3, and $ are equal to 1 or more than 1. 
They are called improper fractions. Their numerators are 
equal to or larger than their denominators. 


4. Name the improper fractions below. 


Blo 
cor 
tyleo 


o> 
coleo 


tyro 
Blbo 


4 
4 
5. How many quarter pieces of pie do Ka aS GIy 
you see at the right? How many pies are ay Ly, 
there in all? 


You can see that $ pies = # pie (1 pie) and We = 
# pie, or 14 pies. 4)6 
A quick way to change $ to 14 is shown at the 4 
2 


right. Divide 6 by 4. You get 13. 


toes 
(= 
tole 
ae 
>My 
fab) 
cr 
rohp 
Il 
bo 


6. Use this method to prove that : 
7. Prové that. 13 = 2; that 12 = 24, 


Express the numbers below in simplest form. 


a 12 & 10 
8 8 4 5 


a 
(x) 
Ola 
Wl 
iw) 
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Circles Tell Stories 


1. The circle at the left shows how Bobby 
tae spent his allowance one week. How much 

ees was his total allowance? How much did he 
eit Others : 

30 ¢ MOR spend for lunches and movies? 

Ey We call this picture a circle graph. 

2. The whole circle stands for all of his allowance. What 
fractional part of the circle stands for the amount he spent 
for lunches. Show that 60 cents is half of his total 
allowance. 


3. What part of the whole circle stands for the amount 


he spent for movies? Is 30 cents { of his allowance? 


4. How does the graph show that he spent the same 
amounts for movies and for other expenses? 


5. How does the graph show that he spent as much for 
movies and other expenses as for lunches? 


6. This circle graph shows how Mary spends 
the hours of a school day. How many hours 
are shown? 


7. What fraction of a day, according to the 
graph, is Mary at school? 


8. What fraction of a day does she sleep? 
9. What fraction of a day does Mary play? 


10. What fraction of a day does Mary spend at play and 
at meals? 


11. What fractional part of a day does Mary spend at 
school and at play? 


+k 12. See if you can find examples of circle graphs in books 
and newspapers. Be ready to tell about them. 
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Improper Fractions in the Sum 


Use the drawings above to see how to add fractions whose 
sums contain improper fractions. 


1. Use A or your cut-outs to find 3 + 1. 


How do we find the # in the sum? 
How many fourths are there in one whole? 
Why do we change # to 1? 


=i 


| + 
Sib | ai— aiw 


2. Use B or your cut-outs to find 2 + 3. 


How do we find the $ in the sum? 
Explain why ~ = 12. 
Why do we change 12 to 14? How? | 


alo Re alw 


II 
el 
INI) 
Il 
— 
NI- 


13 How do we find the 3 in the sum? 
+13 Explain why 2 = 1. 
22=241=3 How do we change 23 to 3? — 
4. Use D to find 1% + 13. Check with your cut-outs. 
5. Now copy and work the four examples given above. 4 
6. Express in simplest form: 3; 3; $; 73; 84; 842; 72. i 
Add. Express all sums in simplest form. B 
a b c d e f g i 
ee eee Oey ne eee ee 
3 1 2 “i 3 a 4 @ 
4 2 3 8 4 8 5 Cc 
os a = = me i E 
8. 65 64 74 72 88 68 82 
74 52 82 64 92 72 6% 


1 

© 

— 
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Using a Ruler to Check Addition of Fractions 


The line above has two parts. The length of each part is 
given. You can find the total length by adding the 
mixed numbers. You can also use the ruler to find 2 
its length. +1 

? 


AI- 


Al 


1. Find the length of the line by adding the lengths 
of the two parts. 


2. Find the length of the two parts by using the ruler. 


3. Find the length of each of the whole lines below by 
adding the parts shown. Check your answer by measuring 
the whole line with a ruler. 


30 iv 
i a ee: ae 
iu TM 3” 3” 
b ee ees 3 d. zh 1 
iv Bu em wa 
Cc. HI 4 1 e 8 | 8 


4.15” +23" = 6 41g = 8. A742" = 
5. 12” + 14” = 7 23” + 3” 9. 25” + og = 


Test in Addition of Like Fractions 


1.4 2. } 3, 3 4. a5 5. 3 6. 4 
1 3 3 as 91 1 
ot x _* 10 5 oe 

7.44 8.32 9.22 10.523 11.533 12. 68 
24 24 32 68 te 38 


If you have more than one error in the test, repeat the 
test in addition on page 87. 
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Subtraction of Like Fractions 


PIE REMAINS 


1. We can use the pictures above or your cut-outs to find 
how much # — jis. Tell the story the pictures show. 


2. We find } — 4 as shown below. 


leo 


3. How much is 22 — 14? 


COG 
WD 


Use the drawing or cut- 
outs to explain the work in 

4 _ the example. How do we 

get the 2 in the example? 


q-3=(]% 2 | 
a: a 4=2 Why do we change $ to 3? 


23 Use the drawings or 
your cut-outs to explain 


B ORK, Ts the work in the example. 


How do we get the 14? 


C OG-O”D B= 13 Why do we change 17 to 


142 


4. Show that the work below is correct. 


Ch aeet be 9 cao d? “53 
-$ =k 83 -44 
i 0 4-3 1g = 14 
Copy and subtract. 
a b c d e f 
SS eT eee 
nf ei 2 2 . Si 
x 38 eg 10 1 = 
6. 52 83 62 6% 72 82 
ie Saito Diane ee ne eae 
7. 54 2 63 7% 9% 85 
3 a ee 


e. 42 
iy Si 
ae 
4 

g 
4 
2 
1 
2 
v8 
16 


M 7 
(0) 
R 
E 
p 
R 
A 
C 
T 
| 
C 
E 


No 4 
Col colbo 
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Subtracting Fractions from Whole Numbers 


1. Use I above to explain how to find 1 — 


tole 


1 = 4% So that we can subtract, we change 1 to 3. 
—j3=3 Then we subtract 3 — 3. I B shows this. 
L Use your cut-outs to prove that 1 — $ = 3. 
2. Use II above to explain how to find 3 — 1}. 
3 = 23 We cannot subtract { until we change 3 to 24. 
—li= 1; How do we get the 12? II B shows this. 
iF Prove by addition that 12 + 14 = 22 = 3. 


3. Supply the missing numbers: 
»L=¢ bi=F c. 4=387 d.3 = 223 e. 5 = 45 


Copy and subtract. Go over your work to check it. 


a b e d e f g 
4. 1 1 i 1 2 2 2 
1 3 2 5 2 - a 1 
_3 = 5 _8 _3 16 _# 
5. 4 5 3 2 6 7 4 
13 23 12 14 33 68 23 
Practice What You Have Learned 
a b c d e f g 
1 = 387 74 33 41 32 
+2 695 27/810 —-21+ 424+ +464 +448 
2 33 1 22 = 469 6 
-13 +462 - 2 -~12 x87 —42 16)805 


4 

oOo 

~ 
' 


Another Step in Subtracting Like Fractions 


. Peggy’s mother had 1% pies. She cut the whole pie into 


anne making in all 5 fourth. 


(}) for dinner. How much pie remained? 12 — z= 


She served 3 of the fourths 


Tell the story shown by the arawines at the top of the page. 


Prove with your cut-outs that 14 = 2 = 4, 


2. Use the above drawings to explain how to work the 


example 1} — 3. 
Tees Why can we not subtract 3 from zr? 
5 s How do we change 13 to 8? 
aS A oa 4 How do we get the 2? 
eee 
4 — 2 Why do we change 2 to 3? 


3. Use the drawings below to explain how to find 34 — 13. 


\©0OD-C00% 5-2 
‘ea 
; O82, 2 
a mA. 
c 6“ = OF i = 1 
Why must we change 31? ‘Use the drawings to show that 
34 = 23. How do we get the 13? M 
4. Supply the missing numerators: a 
-1e-% l8=-$ 18-2 ig-3 FF 
R 
A 
es ea =e er 
' 5, Explain the work below. Then copy and subtract. i 
14 = 4 b. 5% = 412 c 64=53 @ 
- 3-3 -23 = 24 -53 = 53 
3 2§ = 23 ; 
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Measuring the Growth of Children 


Miss Smith measures the height and weight of the children 
in September to see how much they have grown during the 
year. Here are the records for four of the children in the 


school. 


Height Weight 
Last This Last This 
Year Year Gain Year Year Gain 
Barbara 54 in. 55h5in. =? 68h lb. 74; lb. ? 
Patricia 58+ in. 60 in. ? 86 |b 89 3 Ib ? 
John 55% in. 58h in. =? 74: lb. 78 |b. ? 
Dick 53+ in. 552in,  ? 732 lb. 77ylb. ? 


Copy the table and find the missing numbers. 


1. Find the gain (increase) in height for each child. Which 
one grew most in height? 


2. Find the gain in weight for each child. Which one grew 
most in weight? 


3. How much more did Barbara gain in weight than John? 


4. How much less did Patricia gain in height than Barbara? 


%& 5. Why is it a good plan to measure your weight from time 
to time? 


Test in Subtraction of Like Fractions 


LG-F= 2E-4= 248 -G = 484-58 = 
5.628 -24= 61-9 7.2-2= 8.4-l13= 


12.6 — 5% = 


ll 


9,62 —-48 = 10.73 —4g = 11.5% -¢% 


x 


++ 


In the examples below, the signs are missing. 


$¢7@%RK% 


Using ‘‘Sign’”’ Language 


Study the 


three numbers that are given and decide what the sign should 
be. Write the example as it should be written. For example, 
in 1, what must you do with 48 and 35 to get 83? 


] 


. 48? 35 = 88 


2. 650 ? 274 = 376 


3.9267 = 603 


4 
5 


. 10? 35 = 350 


. 429712 = 32 


6. 159? 53 = 3 


7.670 =0 


Sates 2 


9. 720? 8 = 90 


1 


Cy 


20 ? 20 = 400 
5} 224 = 74 
810 ? 309 = 501 


13 


Something Is Wrong 


Find and correct the errors in each example below. 


9702 2.. 8070 
— 3682 x6 
6100 4820 
iL 3 
57)399 6. 36)119 
392 118 
7 1 


. 86? 40 = 1440 
474714 =3 
305? 61 = 5 
52752 =0 
= UPK0) YeKG) a ale 
. 322752 = 8t 
Sas Oa 
374 = 3 
Be? 72 = is 
b?h-3 
CLOKEY = ih 
a 8 > 4 
ba 22=5 
6 r2 
4. 5)3802 
30_ 
2 
8. 72 
+6% 
132 = 142 


Using Drawings to Discover Relations among 
Fractions 


1. Which is larger, 4 or 2? 3 or 4? 4 or 4? (See A.) 
Zz + 4 8 2 8 


2. Which is larger, $} or 4? 4 or %? 4 0r §? (See B.) 


3. Arrange the fractions +, $, and 4 in order of their size, 
placing the largest fractions first. Do the same for the frac- 
tions 4, 3, and 4. Use the drawings if necessary. 


If the numerator is 1, the larger the denominator the 
smaller is the value of the fraction. 


4. Tell which of the fractions in each group below is largest: 
a. 3 6? = b. 3, = é cB ra a d. 3 


5. Which of these fractions has the largest value: 3, §, or 
4? (See C.) 


When several fractions have the same denominator, the 
fraction with the largest numerator has the largest value. 


6. Use A-to- show which is-more:3 or 4; 5 or 3; 4or 3. 


colto 


7. Use B to tell which is more: 3 or 2; $3 or 3; or @. 


When two unlike fractions have the same numerator, the 
fraction with the larger denominator is the smaller fraction. 


8. Which is more, ? or 2? # or 3? } or 3? Use drawings 
to prove your answers. 


9. Arrange the fractions in each group in order of size, 
placing the largest fraction first. 


a 22.2 2 bh. 224 8 424 4 
' 3B 6 4) 2 ' 4) 8 6 8 C. 4) 2» 8 6 
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Equal Fractions 


1. In which drawing is 4 of the circle green? 2 of the 
circle? % of the circle? Prove that your answers are correct. 


2. Which of the fractions below are equal to 4? to 2? to 2? 


=8_ alo Cm 8 23. 
12 15 16 16 4 


ae 


af ae 
10 20 14 


ty 
Qo 


Discovering Sums with a Ruler 


1. Into what parts is each inch 
on the ruler divided? 


2. Count from the left end of the 
ruler, starting with 3, +, 3, and so 
on to 2 inches. 


3. Use the ruler to tell how much } in. + } in. is. You 
see that 7 + g is the same as 2 + 3, or Zin. 


4. Use the ruler to tell how much 3 in. + 1 in. is. You 
see that 5 + zis the same as 2 + 3, or jin. 


5. Use the ruler to show that 4 in. + 2} in. is the same as 
gin. + gin., or fin. 


6. To add halves and fourths, we change halves to ?. 
7. To add halves and eighths, we change halves to ?. 


8. To add fourths and eighths, we change fourths to ?. 
Oi 
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Addition of Halves, Fourths, and Eighths 


1. What two fractions are added in A? 
To add dimes and pennies we change the dimes to pennies. 
To add halves and fourths we change halves to fourths. 


2. Use A and your cut-outs to show that $ + } = 7. 
A — BH i=@ 3. Use the drawing at 
peed a _, . the left to explain the work 

Trp = Up «= s in the example. 
— Why do we change 3 
CO > to $2 How do we find the 


sum #3? 


bh 
CC 
ie) 
fa) 
wo 


and your cut-outs to explain the work below. 


$ Why do we change 3 to $? Why can we not 
= 2 change eighths to halves? Tell how to find ~ 

7 

8 


fis 
joolw rol— 
| 


5. What example is shown by C? Work the 
example. Check with your cut-outs. 


6. Explain each step shown below. Find the sums. 


a f= 4 b. 3g = 3% c 5 = F d. 4% = 43 
z-3 24 = 26 e738 35 = 35 
Copy and add. Go over your work to check it. 

a b c d e f g 

7b # & F FF 8 8 

1 £ 1 1 2 3 3 
a B 2 2 5 4 4 

8. 54 45 73 5s 63 93 68 

64 34 24 74 43 62 88 


| 
| 
| 
| 
| 
| 
| 


1 

— 

i—) 

i—) 
1 
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Adding Halves, Thirds, and Sixths 


1. Use A to find § + §. What part of the first circle is 
blue? 3 = %. What part of the second circle is blue? How 
many sixths in all are blue? How many thirds? 


2. We can add the fractions } and %, as shown below. 


;=2 To add, we must have two like fractions. 
i — i We can change 3 to 2, as shown above. 
Vieehes) What is the sum of 2 + %? How do we 
Gite 
change % to 3? Why? 
3. Let us use drawing B above to find the sum of 4 and 4. 
to Show that 4 of the first circle in B is blue. 
t=} How many sixths are there in 4 of the circle? 
‘ai <a Why can we add @ and 4? 
GS 2 


Why do we change 2 to 3? 


4. Explain the work shown below. Find the sums. 
b. Bg = 3 
2 


= 
Co 6 


c. 


3 


[lH on 
Jorles cen 


| ly apn 
ela oj 
bo 


Fractions with unlike denominators cannot be added. 
First they must be changed to the same denominator. 


Find the sums. 


a b c d e is 

as 5 1 al. 2 5 

5. & 6 6 2 3 6 
pe i 1 5 i 2 

3 3 2 6 6 3 

oo aly au 5 2 5 

6. 55 og 715 62 83 58 
21 6t 38 4h 78 44 


| 
| 
| 
| 
| 
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b--+--+--4 
ae | 

fests 
bent --1 + 
bo-+--4+--4 


‘ ‘ ' ' 
rege ee ee | 


t ' ‘ ' 
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Use the drawings above to find 4 + 4, and 4 + 4. 


1. Into how many parts is each of the rectangles in A di- 


vided? What part of each rectangle in A is green? 


2. Use the drawing to explain the work in } + 


ue 


2 = 10 What is the sum? 
+3 = to 
=m 3. Into how many parts is each rectangle in B 
divided? What part of each rectangle is green? 
1 3 
a Ta 4. Use B to explain each step in $ + 3. 
+3 ae How do we change } and 4 to twelfths? 
7 


Why must we change } and 4 to twelfths? 


How do we change 3 and # to tenths? Why? 


5. Make drawings like B showing 3++4; ++¢ 


Then find the sums of $ + } and { + ¢ by addition. 


Use these drawings to answer the questions below them. 


mone ene == 


i} 

! 

t 

1 
--+-- 

' 1 

1 
meta: 

J 

' 

1 


7. Which drawing shows the example $ + 


8. Which drawing shows the example } + % = 75 + 
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Changing Names Does Not Change Values 


1, Which drawing shows that } is equal to 2? to 58? to 
ts? to 38? 


2. Prove by dividing both terms that each fraction equals 4. 


3. In adding 3 to %, we must change } to 3. Why? 


Divide the denominator 6 by the dew 1 3X1 _ 3 
nominator 2. To change 4 to sixths we 2° 3X27 6 
must multiply both terms by 3. 

4. Can you tell how to change $ to 35? 1_?7?XK1_ 5 

=5 = 

5. Tell a quick way to change 3 to 2; ee nD 


1 4 al 6 
2 tog, 23 to qo. 


When we multiply both numerator and denominator by 
the same number, we get a fraction of equal value. 


6. Prove with A above that when we change } to 35; we 
get a fraction with more parts. Show that the parts are 
smaller. 


7. Use the drawing at the right to show 
- that. when we change # to 3 we get a fraction 
with fewer, but larger, parts. 


Find the missing numerators: 


a b c d € 

Sieh we a BL weet Os Ae ee k= : eee 
2a: 2) = 8 2 oe 16 By) ae 2) S36 
Oh ely ey ee ee 2 To eal ae OUMaeraty ots 
4 ~ 30 wiS © 3.7 6 iS ae 3 24 
10 iy eee So eee 7 ae He eye ie ee ays 
8 16 8 > YE SS 16 4 —~ 24 4 ~ 20 
Tile ae gee a4 Le, es ol? 4 2 eee! 
5 TO Sie 280) 10 > 100 to — 100 12 36 


' 

— 

i) 

oo 
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Finding a Common Denominator 


. A shows the example 4 + 4. Use the drawing to ex- 


plain the work at the left. Why do we change both 
75 4 and + to tenths? 


i Notice that the product of the denominators, 


z  2and 5, is 10. 


. B shows the example + + 4. Use the drawing to ex- 


plain the work at the left. To what denominator 


= : 

A were both fractions changed? 
T2 Notice that 4 X 3 = 12. 
z. 

2 


2 


. How much is } + 3? 


$0 Try 4 * 5, or 20, as the new denominator. Ex- 
30 plain how we change + to 3 and 4 to 35. What is 
s&s the sum of the fractions? 


There is an easy way to find a common denominator for two 
unlike fractions. Multiply their denominators, as shown in 


1, 2; 


4. 


and 3. 


To what-denominator can we change } and 3? 3 and 4? 


Copy and add. 


a c d e f g 

g 2 a 1 2 a 2 4 
s 2 3 3 4 5 5 5 
4. i 2 3 1 Fs 1 

3. 2 3 &. go #: 2 

6. 32 44 64 73 65 43 73 
ag 88 13 65 4g 68 58 

7. + 33 64 84 735 62 8% 
1 5 1 3 5 

$ 25 72 55 58 3} 58 


t. 
—_ 
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Using the Smallest Possible Denominator 


1. Below, you see one way to find % + i. 


— How do we get the denominator 24? 
i= st How do we change ¢ and j to 24ths? 
ie Vo. as. Wihat asthe sum? 

2 


~ '% How does A show this? 


2. The work below shows another way to find 3 + i. 


4 = 7° Why can we change both ¢ and j to 12ths?. 

+= 3, How do we get the 3; and the 3,? 

~ 75 Show: that the’sums in 1 and 2 are the same.  , 
12 


We say that 12 is the smallest common denom- 
inator of ¢ and 3. This is because 12 is the smallest number 
that will ennten both 6 and 4. 


3. Give two possible denominators of + g and 4 


Think: 6X, 8 = 48, one Een TEU 
24 will also contain 6° eal 8. 


4. Add % and §, using both denominators. 


5. Give the smallest possible common denominator for each 


pair of fractions. Then find their sums. 6 
aL ae ef 5 4372 2 
Add, using the smallest possible common denominator Es 
a b c d e 55 e 
6 $ $$ 8 th 58 93 
me £ Se Sh 3% 8h FF 
7. 4g 4g 43 38 98 58 
2% 25 475 425 3% a 
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Finding Errors in Addition of Fractions 


Find the errors; then work the example correctly. 


. 53 2. 88 3. = 
24 8) 84 
72 158 =1 88 
z= 3 Bu. F+¢= = 3 6 F = a 
B_4 2 .. 22 
“= = = oe 
: i = 13 
P+ G4+h-84+0+4- 8-18-11 
Practice in Addition of Fractions 
a b c d e f g 
1 1 2 1 3 =f. 1 
4 8 3 2 4 10 +L 
1 3 zi 1 3 5 3 
a 3 3 2 Es 16 = 
. 63 64 8h 53 hy 63 83 
2h 07h BEEBE 
a8 3 L. 3 S 3 5 
2 8 Zz ‘1. oO 3 6 
a i 5 1 1 1 ua 
ob ait & 2 at 2 8 
6 7} 6§ Th G6 TE 83 
For Those Who Need More Practice 
. 72 7z 94 74 92 3 8% 
a 
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At a Western Rodeo 


1. It took Bob 34 seconds to rope and tie a calf. Dan 
roped and tied another calf in 384 seconds. How much less 
time did it take Bob than it took Dan? 


2. The rodeo record was 183 seconds. How much longer 
did it take Dan? How much longer did it take Bob? 


3. The time limit for roping and tying a calf was 2 minutes. 
How much less than the time limit did it take Bob? 


4. In the bull-dogging contest, Sam threw his steer in 142 
seconds. George threw his steer in 154 seconds. Find the 
difference in time. 


5. The time limit for riding a bucking broncho was 8 
seconds. Tom fell off after riding only 42 seconds. How 
much less than the time limit was this? 


6. In the high-jumping contest, Bob’s horse jumped 5 feet 
4 inches. Ted’s horse jumped 5 feet 2 inches. How much 
higher did Bob’s horse jump than Ted’s horse? 


*7.A pony ran around the 4-mile track twice in one race. 
The first time around took 344 seconds, the second time 32 
seconds. How long was the race? How long did it take the 
pony to run around the track twice? 
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Diagnostic Test in Addition of Unlike Fractions 


Repeat the diagnostic test on addition of like fractions on 
Correct all errors. 
Then copy and work the examples below. 


page 87. 
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Turn for help to the pages given at the right of the row. 


Find the missing numbers in the examples below: 
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8. 375? 
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* For Those with No Work to Correct 


5. 62 

+25 
9 

10. 53 
—~ 22 
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"| on All Apparel for 
| MEN+WOMEN-CHILDREN | 


1. What part of the total cost must be paid the first month? 


2. What part of the total cost of clothing is paid in the first 
two months? What part is paid in three months? 


3. How much is the first monthly payment on a boy’s suit 
that costs $16.95? 


4. How much remains to be paid on the $16.95 suit after 
the first monthly payment has been made? 


5. What is the total of the first two monthly payments? 


6. How much remains to be paid on the $16.95 suit after 
two payments have been made? 


%* 7. Kate bought 2 dresses at the store at $5.85 each. Answer 
the questions in problems 3, 4, and 5 about payments for 
the two dresses. 


Are You Ready to Subtract Unlike Fractions? 


Subtract. Check by addition. 


a b c d e f 
] 32 85 1g 43 62 142 
ee see eee 43 
2. al! 3 9 14 64 252 
eA det << Batya Dremeee 


Subtraction of Unlike Fractions 


1. Bobby had half of a melon. He cut the half melon into 
2 quarter melons. He ate one of the quarters. How much 
of the melon remained? 3 — { =? 


Use cut-outs to tell the story shown in the drawings. 


2. Use the drawings at the left to explain the work below. 


3. Explain each step below. Then copy and subtract. 


To subtract unlike fractions, first change them to like 
fractions, as shown above. 


Copy and subtract. Check your work by addition. 
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Another Step in Subtracting Unlike Fractions 


1. There were 13 pies on the table. The cook cut them 
into quarters. For supper she served 3 of the quarters (3). 
What part of a pie remained? 14 -— 2 = ? 

Use your cut-outs to find 14 — 3. 


2. Use the drawings to explain how to find 13 — 3. 


3. Explain step by step how to work the examples below. 


4. Give the missing numerators: 


a 54-53-45 ob 7-73 -6$ « 83-83-75 
R 
Copy and subtract. Go over your work to check it. E 
P. 
a b c d e f g R 
5. 13 55 14 vee 13 82 13 
e 
6. 25 44 64 82 62 97 62 
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Subtracting More Difficult Unlike Fractions 


Let us use the drawings above to find 4 — j. 


1. How many twelfths of A are brown? How many twelfths 
of B are brown? How many more twelfths are brown in 


A than in B? Use C to find out. 


2. We find + — + as shown below. 


4 

r2 

— 3 How do we get the 75? 

= Te Pe ns’ hi 

— How much more than j is 4? 
2 


3. Explain the work in the examples below. 


|— + How do we find the common denominator? 


a. 32 = 33 b. 34 = 3,3 e Ag = 
=24 = 27% -14 = 1 -4} = 
13%5 275 
4. Copy the three examples above and subtract. 
Copy the examples below and subtract. 
a b G d e f 
5 2 # 4& 4 @ & 
1 Ff 1 1 2 3 
a a 3 z 5 # 
6. 54 63 73 83 63 4i 
2g ly 63 al iy 26 
Practice What You Have Learned 
1. 25)10,000 4. 39) 3062 7. 58)5162 10. 25 + 3 
2. 92)9734 5. 16)8128 8. 35)11,690 11. 54-3 
3. 46)4270 6. 85)4832 9. 87) 40,716 12. 72 + 4 
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Subtracting More Difficult Mixed Numbers 


1. Alice had 44 yards of white lace and 24 yards of yellow 
lace. How much more white lace had she than yellow lace? 


44 = 43 = 3142 | Why must we first change both frac- 
—91—94 — 9-4: tions to twelfths? 
25 = 2 Fotis 2 12 3 159 
aaa Why do we change 458; to 373? Ex- 
142. plain how. 


What is the answer to the problem? 


2. Explain each step in the work below. 


2h ee AB 20 ASD QW 2 eens 1ea! 

a. 45 4x5 379 b.° 8¢ = 855 = 145 
Sina Ose 9 es Only ai ae Liss 

eile 75 ly ay 1x5 24 = 275 oF 275 
11 let 

273 572 


3. Copy and work the three examples above with your 
book closed. Check your work. 


Subtract. Go over your work to check it. 


a b c d e f g 

4. 14 ie 13 14 13 14 12 
2 Ls ae 5 ate 3 3 
ees ahh 2% 6 pee a 2% 
5. az 84 64 3¢ 92 Tk 64 
2a 22 13 27 83 23 22 
6. 73 83 85 62 74 74 re 
ae «(Ge Zs at es oi6 es 


7. A plane can fly from Hopetown to Newport in 14 hours. 
It takes a train 64 hours to make the trip. How much longer 
does it take the train than the plane? 


8. How much less than 4% feet is 24 feet? 
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How Much Cloth for a Dress? 


Betty has a pattern for a new dress. The dress is to be 
size 10. The pattern shows the amounts of cloth of different 
widths needed for the blouse and skirt. 


Width of Cloth Blouse Skirt “4 
35-inch cloth 13 yd. 22 yd. a4 
39-inch cloth 13 yd. 25 yd. 
54-inch cloth 1 yd. 1j yd. 


1. For what widths does the pattern tell the number of 
yards of cloth needed? 


2. How many yards of 35-inch cloth are needed for the 
blouse? for the skirt? for both the blouse and skirt? 


3. How many yards of 39-inch cloth are needed for the 
blouse and skirt? How many yards of 54-inch cloth? 


4. How many more yards of 35-inch cloth are needed for 
the skirt than for the blouse? 


5. How many more yards of 35-inch cloth are needed for 
the blouse and skirt than of 39-inch cloth? 


6. Betty has a piece of 39-inch cloth that is 34 yards long. 
How much more cloth does she need for the dress? 


7. How much more than a yard wide is the 54-inch cloth? 


8. How much more than a foot is the difference in the 
widths of 54-inch cloth and 35-inch cloth? 


+9. Why are the widths of the cloth not given in yards? 
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A Good Way to Save Money 


The sign shows how much the 
prices of boys’ and girls’ coats were BIG SALE 
reduced at a sale. Why are prices ALLPRICES REDUCED 
reduced at a sale? BOYS’ COATS 3 OFF 
GIRLS COATS 4% OFF 


1. Bobby is going to buy a coat 
costing $18.75. How much will the BIG BARGAINS 


price of the coat be reduced? 
Think: Reduction = 4% of $18.75, or 3) $18.75 


2. How much will Bobby pay for the coat? We call this 
amount the sale price. 


3. Find the sale price of an $18.00 girl’s coat at the reduction 
shown in the sign above. 
4. Find the sale price of the following: 
a. A boy’s coat, regular price, $15.75 
b. A girl’s coat, regular price, $16.80 
c. A boy’s coat, regular price, $14.85 
d. A girl’s coat, regular price, $18.40 


5. Patty bought five 25-cent handkerchiefs that were on 
sale at 15 cents each. How much did she save? Tell two 
ways to find the answer. 


6. How much is saved by buying 6 yards of cloth, usually 
$.80 a yard, on sale at 4 off? Tell two ways to find the answer. 


+7. Bring to class an advertisement of a sale. Tell how the 
reductions are expressed. 


xg. Find out when stores most often have sales. 
-115- 


Finding Errors in Subtraction of Fractions 


Find what is wrong or incomplete in each example. Then 
work the example correctly. 


1 3 2. 92 3. 34 4. 64 = 54) 
_ 3 —41 oe | —~&. & 
8 6 3 +t 4d 
2 42 = 2 30 58 =7 
5. 74 6. 4% = 33 7. 8 8. 84 = 8+ 
—23 —3} = 34 i —41 = 43, 
5 2 5 Bq 
Practice in Subtracting Fractions 
Work carefully and try to have every example correct. 
a b c d e f g 
1 $  $ 48 oT 46 Fab 
a a 23 6 Ie a 4 
2. 42 Tz 6 63 9% 5¢ 645 
23 2 13 42 52 33 23 
3. 3 é 85 63 84 74 34 
bf Bho 48 TR tae 


| : 
| 


Practice What You Have Learned 


a b ¢ d e 


x74 43) 25,972 +33 +68 29) 13,920 


gi 2 of 173 = 82 84 
—~98 +64 —54 86) 68,284 
88 80,000 88 74 8060 
—42 ~19,608 +62 aie x96 


@®) mOo—HoPrav mpIO= 


| Diagnostic Test in Subtraction of Unlike Fractions 
i 


First repeat the diagnostic test in subtraction of like frac- 
tions on page 87. Correct all errors. 
Then copy and subtract. 


a b c d e 
1 3 Z $ g # (110) 
AL aL au 3 i 
#. & 2 8 2 
2. 62 84 6% 62 5% (110) 
3. 74 Tt 62 84 te (Yi) 
4. 3 3 z z g (112) 
ae 1 i. i 5S 
md 2 a55 Bos a6) 
5. 6% 63 92 1g 82 (113) 


Turn for help to the page given at the right of the row. 


Checking Up 


Work the first two examples in each row in the following 
diagnostic tests in fractions to check up on the work we have 
had. 


1. Addition of like fractions, page 87. 


2. Addition of unlike fractions, page 108. 
Work also the first two examples in each row in the diag- 
nostic tests in division on pages 32 and 70. 
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The list shows the number of | og 
miles one automobile made ona ae eae 
gallon of gasoline at four differ- 
ent speeds. 


1. How many miles did the 
car go on a gallon of gasoline 
at 30 miles an hour? at 60 miles an hour? 


2. Suppose that gasoline cost 30 cents a gallon. What was 
the cost of gasoline used to go a mile at 60 miles an hour? 
Think: The cost of 1 gallon is 30¢. The car averages 20 
miles a gallon at a speed of 60 miles an hour. 
30¢ + 20 =? 


3, At 30 cents a gallon what is the cost of the gasoline used 
to go one mile at 40 miles an hour? at 50 miles an hour? at 
30 miles an hour? At which speed is the cost the least? 


+4. How much gasoline would the car use in going 100 miles 
at the rate of 40 miles an hour? 


5. At 30 cents a gallon, what would the gasoline cost to go 
200 miles at 40 miles an hour? 


%*6. Prove that safe driving is economical driving. 


Explain the Meaning of These Words 


budget estimate quotient tens’ place 


denominator numerator round off terms 
dividend product 
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Practice Test in Addition 


d: 
9104 
6783 
8860 

569 


$602.09 
537.40 


ONG No 00 
Pleo 


| aout 


365 
20 


$91.75 
308 


56) 4200 


b c 
1. 632 7224 5731 
616 8980 404 
863 5625 4968 
197 6953 491 
708 9708 5857 
2. 42 5s S 
1} AL 42 
32 6 52 
Practice Test in Subtraction 
1. 9412 12,134 71,056 
2649 8,359 32,576 
2. 2 72 64 
- af 
3. 64 74 92 
12 24 22 
Practice Test in Multiplication 
1. 970 645 $6.57 
26 5 ee) 
2. 849 9007 798 
129 70 451 
Practice Test in Division 
1. 15)1200 29)2325 48)4320 
2. 26)2061 67)2881 


96)82,560 48)3744 


Getting Ready for the Progress Test 4 ey \ 
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$500.80 
429.81 


& of $1.44 = 


79)10,191 
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Checking on Important Points 
1. Write two like fractions whose sum is less than 1; equal 


to 1; greater than 1. 


2. Write two unlike fractions whose sum is less than 1; 
equal to 1; greater than 1. 


3. Which of the fractions in the box is sf 
more than } but less than 4? 5 


wl 
oO | 


4. Which fraction has the smallest value: 4, ¢, OY 7@? 


5. Tell how to find the common denominator of the frac- 
tions in each example below. Then find the sums. 


a. b. 


0 
¢ 
| oofer Ble 


| aa bole 
| cops tole 


6. How can you tell that } + } is more than 1? 


7. How can you find out which fraction has the greater 
value, 2 or 3? What is the difference in their values? 


8. Explain the steps in subtracting 


9. + hour is how many minutes? 


10. What part of a dozen are the cook- 
ies at the right? 


11. At 60 cents a pound how many pounds of butter can 
you buy for 90 cents? 


12. Tell what the correct first quotient figure is in each 
example below. Tell where to write it. Then divide. 


a. 32)9467 b. 29)2496 c. 43)8953 d. 18)14,382 
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Progress Test III 


1. 689 2. 12,000 
(10) 3428 (15) —9,108 
97 

485 &. 73 

3898 (100) +22 
8. 81 9. 7 
(95) 13 (94) —23 
12. 53 13. 65 
(111) —42 (113) —132 
16. 28)2157 17. 53) 2206 
(60) (31) 


20. Find the sum of 7} and 8% 


For help, turn to the page given with the example. 


3. 
(91) 


14, 
(19) 


18. 
(28) 


(105) 


63 
+54 
82 rc 72 
+63 (93) —24 
34 i, 4 
23 Git —22 
97 15. $8.49 
x80 (19) X97 
x of 93 19. 15)6450 
(66) 


* For Those with No Work to Correct 


Find the missing numbers in the following statements: 


1. 14-12 = 30 =? 
42 16 == 1) = 2) x? 


3. 30 +? = 60 — 18 
4.8 X5 = 160 +? 
S77 xX 6 = 68 + 4 


6. 140 = 28 = 48 —? 
7. % =O = 10 Ss 
8. 30 — 24 =? + 12 
9. 40 —- 7 =—4 % 8B 
0 


_2 S16 =95 20 


1 


Th 
U2. 
13. 
14. 
LS. 
16. 
Wa 
18. 
19. 
20. 


13 + 34 =8 -? 
4% —31=15 -? 
oC Oe? 

30 +2 = 60 +? 

85 —? = 3834+ 44 
? +42 = 12 — 34 
544+? =122 -42 


53 + 62 = 103 +2 
Te = 4) = 172 —7 
136 = 47 = 122.4 ? 

=4.21- 


Test in Problem Solving III 


1. Arthur spends on the average 24 cents a day for 
lunch at school. How much does he spend in 20 days? 


2. If 3 pounds of butter cost $2.67, how much is the 
cost of butter a pound? 


3. At 3 cans for 58 cents, how much do 6 cans of soup 
cost? 


4. Bobby has 4 puppies. Their total weight is 10 
pounds. What is their average weight? 


i 5. Barbara weighs 872 pounds. Tom weighs 9135 
| pounds. How much less than Tom does Barbara weigh? 


it 6. At a 1-off sale Joan bought a $20 jacket. Find 
| 5 | the sale price of the jacket. 


7. A garden is 35 feet long and 20 feet wide. Find 
| the cost of wire for a fence around it at 5 cents.a foot. 


: g. Ann had 8 yards of ribbon. She cut off two pieces: 
-}-one 2+-yards long; the other 13 yards _long...How long 
was the piece that was left? 


9. Mr. Smith raised 2166 bushels of corn on a 38-acre 
field. What was the average number of bushels produced 
to the acre? 


10. Mr. Brown bought a 24-box crate of raspberries 
for $7.20. He sold them at 38 cents a box. How much 
more did he receive for the berries than he paid for them? 


i How many problems did you work correctly? 
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CHAPTER IV 
Harnessing Mother Nature 


1. What is the height 
of Hoover Dam shown 
in the picture below? 
What is its length? 


Height Length 
Fort Peck sep e2OOn tt. 21,026 ft. 


Grand Coulee 550 ft. 4,173 ft. 
Hoover 726 ft. 1,244 ft. 
Norris shined Oost: 1,860 ft. 

2. Which of the four 
dams is the highest? 


Which is the longest? 


3. How much more is the height of Hoover Dam than 
of Grand Coulee? How much more than of Norris? 


4. How much longer than Hoover Dam is Grand Coulee? 
How much longer than Hoover Dam is Fort Peck? 


5. Which of the dams is less than } mile long? 


6. Which dam is nearest a mile long? 
U.S. Dept. of Interior, Bureau of Reclamation 
7. How much less 
than 4 miles long is Fort 
Peck? 


8. How much less 
than three times as high 
‘as Fort Peck is Hoover 
Dam? 


9. How much more 
than sixteen times as 
long as Hoover Dam is 
Fort Peck? 


we 10. Where are the 
dams named in the table? 


How Well Can You Estimate Distances? 


Miss Smith said to the children, ‘Let us see how well you 
can estimate distances. Use the stiff edge of a card or book. 
Draw a line that you think is 4 inches long.’’ When the children 
finished, she said, ‘‘Now measure your line with your ruler. 
How long is it?” 

Here are measurements nine children reported: 


a. Helena 4% in. d. Grace 57 in. g Ann 34 in. 
b. Bob 4 in. e. Tom 4 in. h. Arthur 53 in. 
c. George 34 in. f. Barbara 53 in. i. Patty 27 in. 


1. Which children drew lines that were too long? How 
much too long was each of the lines? 


2. Which children drew lines that were too short? How 
much too short was each of the lines? 


3. What was the difference in the lengths of the longest 


and shortest lines drawn by the children? 


4. Use the edge of a stiff card to draw a line that you think 
is 3 inches long. Then measure the line. Who in the class 
has the smallest error in the length of the line? Why is it 
not easy to draw a line exactly 1 inch long? 


5. Place two marks on the blackboard that you think are 
one yard apart. Measure the distance between the pairs of 
marks with a foot ruler. Why is this not easy to do? 


+6. Estimate the width of your classroom; then measure it. 
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Everyday Measurements 


We must measure very accurately in measuring the time in 
a race or the weight of precious stones. We need not measure 
so accurately in finding the height of a room or the weight of 
a child. All measures are approximate. They cannot be exact. 


1. Suppose that a boy is 58} inches tall. We can say that 
to the nearest inch he is 58 inches tall. When someone is 584 
inches or 58% inches tall, to the nearest inch he is 59 inches tall. 


2. Give the following measures correct to the nearest inch: 


a.4zin. b.16Zin. c. 29$in. d. 462 in. e. 52Zin. f. 682 in. 


3. Give the following correct to the nearest pound: 


a. 22 lb> °b.53b. «ce 23 Ib.--dr2ibutoz. -e.41by 14 oz, 


4. To the nearest dollar $3.06 is $3. To the nearest dollar 
$4.90 is $5. Give the following to the nearest dollar: 


a. $6.12 b. $7.86 c. $9.04 d. $5.36 e. $8.79 


5. Why should we not measure to the nearest inch a pane 
of glass to be bought? Why do we need fractions of an inch? 


%& 6. Why do we not give the time required to run a mile in 
a race to the nearest minute? 


%* 7. Find your height to the nearest inch and your weight to 
the nearest pound. Why can you not find your exact height? 


%& 8. Find out how diamonds and drugs are weighed. 
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Flying Model Airplanes 
1. The scale-model carrier deck in the picture is 50 inches 
long and 6 inches wide. The real deck of which it is a model 
is 120 times as long and wide. What are the dimensions of 
the real deck? 
2. Bob bought 2 model biplanes for 59 cents each and a 
model Skymaster for 79 cents. How much did these planes 
cost? 
3. The Skymaster had a 24-inch wing span. How many feet 
was the wing span? How much less than a yard was it? 
4. The Skymaster was of balsa wood and weighed 23 ounces. 
How much less than a pound was this? 
How much 


5. One of Bob’s planes flew for 45 seconds. 


more than 4 minute was this? 
6. Tom has a featherweight model plane that flew for 265 


minutes. How much less than 4 hour was this? 
7. The propeller of a model airplane made 18,000 revolutions 


a minute. How many revolutions was this a second? 


8. This model airplane flew 20 miles at the rate of 105 miles 
an hour. How many miles a minute was this speed? 


9. Why does our government encourage people to make and 


fly model airplanes? 
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Number of Hours 0) 3 6 9 (Pe Pee aes 2 24 
Two Ways of Comparing Numbers 


The graph shows how long it takes to go from Chicago to 
New York by airplane, bus, and rail. 


1. How long does it take by airplane? by rail? by bus? 


2. How many hours less does it take by airplane than by 
rail? How many hours less than by bus? 
In problem 2 we compare two numbers by subtraction. 


3. How many times as long did it take to make the trip by 
bus as by airplane? How many times as long as by rail? 
In problem 3 we compare two numbers by division. 


4. Compare each pair of numbers below by subtraction. 
a. 40and5 b. 24and12 = c. 50 and 20~ d. 140 and 28 


5. Compare each pair of numbers above by division. 


Practice What You Have Learned 


a b c d e f 
1s 43 984 7 64 7004 
+24 x 20 —42 +4% — 2095 24) 715 
2. $9.48 84 62 $8.07 
x59  83)5810 +42 16)832 —4}3 x 86 
3. 94 57 


73 
—23 x10 48)43,536 -—48  57)50,103 + 
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Using a Map Scale 


1. This map is drawn to the scale of 1 inch = 1 mile. 
How many miles does a 14-inch line on the map stand for? 


2. Measure with your ruler the distance on the map from 
the camp to the corner at O. Is the map correctly drawn? 
Check also several other distances on the map. 


3. How far is it by road from the camp to the village? 
4. How far is it from the camp to the spring? 


5. How much nearer the fork in the road at F is the spring 
than the village? 


6. How much farther is it from the camp to O than to F? 


7. Which is farther from the camp, the village or the 
cabin? How much farther? 


8. How long a hike would it be by road from the camp 
to the village and back to the camp? 


9. A group hiked from the camp to the big woods and 
back in the morning. They hiked from the camp to the spring 
and back in the afternoon. What was the total distance the 
group hiked? 


%10. Find a map. See to what scale it is drawn. Why are 
the scales to which maps are drawn not all the same? 
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ae 18, 1775 


The Map of Paul Revere’s Ride 

1. On what date did Paul Revere’s ride take place? 

2. Where did the ride begin? Where did it end? 

3. On the edge of a stiff card mark off the scale to which 
the map is drawn. Use your ruler to show that the scale is 
about 34 miles to 1 inch. 

4. Use the scale on your card. Find how far it is to the 
nearest mile from Old North Church to Somerville. Why is 


it not easy to find the distance on the map? 


| 5. The total length of the ride was about 16 miles. About 
how many miles was it from Old North Church to Old Belfry? 


je 6. In what direction from Boston is Lexington? 
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Times Do Change 


Before 1883, people used “‘sun’”’ time. It was 12 o’clock in 
each place when the sun was directly overhead. 


1. On a line east and west of Chicago there is a change of 
1 minute in sun time for each 13 miles. How many miles 
west of Chicago is a city in which the time is 20 minutes 
earlier? Why is sun time earlier there than in Chicago? 


2. Suppose it is 12 o’clock noon sun time in Chicago. What 
time is it sun time 130 miles west of Chicago? 130 miles 
east of Chicago? 


3. How far apart are two cities east of Chicago when the 
difference in their sun time is 15 minutes? 


4. Why was it difficult for railroads to operate when each 
place had its own time? 


5. In 1883, the railroads of the United States adopted the 
plan of dividing the country into zones. In each zone all 
places had the same time. Congress did not make the plan 
legal until March, 1918. The map shows sun time in several 
cities when it was 12 o’clock sun time in Washington, D. C. 
What time was it then in San Francisco? in Denver? in 
Chicago? in Buffalo? 
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6. How much earlier was it in San Francisco than in 
Washington? How much earlier than in Chicago? 


7. The dotted lines in the map show how the railroads 
divided the country into zones. How many zones were there? 
What were their names? The solid lines show the zones as of 
today. In which zone do you live? 


Yee et 


8. The clock faces show what time it is, standard time, 
in each zone when it is 4 o’clock in Washington, D. C. How 
many hours earlier is it in Pacific Time than in Mountain 
Time? than in Central Time? than in Eastern Time? 


9. When it is 12 o’clock standard time in San Francisco, 
what time is it in Denver? in Chicago? in Washington? 


10. A football game in Los Angeles begins there at 2 
o’clock standard time. At what time should a boy in New 
York tune in the radio to hear the start of the game? 


ye11. Here is a part of an advertisement of an airplane trip 
from New York to Seattle. How long does the trip take? 


LPM. 9:35 PM. 6:45 PM. 4 P.M. 
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Making a Toy House 


The diagram at the left 
is a scale drawing showing 
the measurements of a toy 
house. 


1. The body is made of 2 
pieces of lumber # inch 
thick glued together. How 


wide is the side wall? 


. 2. How high are the side 
TOY HOUSE walls of the house? 


3. How wide is the end wall of the house facing us? How 
high is it to the place where the two parts of the roof meet? 


4. How much higher is the end wall than the side wall? 
5. How much wider is the end wall than the side wall? 


6. What are the length and width of the right-hand side of 
the roof? the left-hand side of the roof? 


* 7. Why are house plans drawn to scale? 


Practice What You Have Learned 


a b re d e f 
Ti 74 62 90 8010 
x 30 +52 18)972 x10 — 2563 36) 2304. 


1 


65 
75)30,600 +34 


3. 84)3066 $8.67 7h 8070 
x58 27/6048 —24 x97 45)16,560 


2. 74 Bs 83 
—22 696003 +448 —-22 


4. Find the sum of $75.64 + $1.95 + $.08 + $378.97. 
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How Large Is a City Block? 


1. The drawing gives the dimen- 
sions (the length and the width) of a 
city block. How long is the block? 
How wide? 


660' 


2. There are 5,280 feet in a mile. 
How much less than +} mile is the length 
of the block? the width of the block? 440’ 


3. How many feet are there in 3 mile? How many blocks 
as long as the one above make a mile? 


4. How many feet is it around the outer edge of the 
block? This is the perimeter of the block. 


- . How much less than a mile is two times the perimeter 
of the block? 

6. How can you tell that the block in which Tommy lives 
is not a square? How can you tell that it is a rectangle? 


7. Find the perimeter of a 550 foot square field. 


8. Which rectangle below has the greatest perimeter? 


8 loz a 


E } e 
| r|s | [et i -|+ 
| ce) | Te) | f= 
a! b | | C| 


9. A school garden is 30 feet long and 25 feet wide. How 


much would a wire fence around it cost at 6 cents a foot? 
10. What is the perimeter of a farm that is 2 mile long 


and 3 mile wide? 


11. Draw a rectangle 23 inches by 1: inches. Find its 
perimeter. 


% 12. Find the perimeter of the floor of your classroom. 
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Measuring Areas 


To measure the amount of space there is in a surface we 
must know how to find its area. 


1. The square at the right has an area of 
1 square inch. What are its dimensions? 
Name some square surface that has an area | square 
of about 1 square inch (1 sq. in.). inch 


2. Each square in the checkerboard in 
the picture at the right represents 1 square 
inch. How many square inches are shown 
in 1 row of the squares? 


3. How many rows of squares are there? 
The number of squares in the checkerboard is 8 X 8, or 64. 
Its area is 64 square inches. 


4. How many square inches are there in ;— 
the rectangle pictured at the right? | 
Think: There are 3 square inches in 1 row. 
There are 2 rows of squares. 
So there are 2 X 3 square inches in the rectangle. 


3 in. 


5. Draw a rectangle 2 inches by 3 inches. Divide it into 
1-inch squares as shown in the drawing. How many square 
inches are there in your rectangle? 


6. What is the area of each rectangle below? 


in. 


Larger Measures of Area 


1. Each square block in the drawing 
represents a space 1 foot long and 1 
foot wide. We say that the area of each 
square is 1 square foot (1 sq. ft.). Draw 
a square that is 1 foot long and 1 foot 
wide. Label it: 1 square foot. Name 
some square surface that has an area of 1 square foot. 


10’ 


2. How many square feet are there in 1 row of squares in 
the floor? How many rows of squares are there? 


3. How many square feet is the area of 
the floor? 
Timnk: 8 X 10 sq. ft. = ? sq. ht. 


4. The drawing at the right shows 1 
square foot divided into square inches. 
How many square inches are there in 1 
row? in 12 rows? 12 X 12 sq. in. = ? 


5. Carpets and rugs are often sold by 
the square yard. The drawing at the left 
represents 1 square yard. How many feet 
long is it? How wide? Draw a square on 
the blackboard equal to 1 square yard. 
Label it: 1 sq. yd. 


6. Divide the square yard into square 
feet, as shown in the drawing. How many 
square feet are there in 1 row? How many rows are there? 
How many square feet are there in 1 square yard? 

Think: 3° 3 eq sit. = 7 sq. ft. 


7. How many square feet are there in a floor 12’ x 16’? 


8. What is the area of a rug 5 yards long and 4 yards wide? 
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How Painters Estimate the Paint Needed 


1. A gallon of paint will cover 600 square feet of surface. 
How much surface will 1 quart of paint cover? 1 pint? a 
half pint? 

2. Show that a quart of paint is * 
enough for the wall at the right. 
18 

3. A gallon of varnish is enough for 640 square feet. How 

much space will a quart of varnish cover? a pint? a half pint? 


4. Show that for a floor 16 feet by 20 feet a half-gallon can 
of varnish is enough. 


5. A gallon of oil paint is enough for one 
coat on 400 square feet of shingle roof. 
How many gallons are needed for the two 
sides of the roof shown at the right? Will 
6 gallons be enough? 


ye6. Measure one wall or the floor of your classroom. Estimate 
the amount of paint needed for one coat: 


Practice in Finding Perimeters and Areas 


1. Draw a rectangle 4 inches long and 8 inches wide. Find 
its perimeter and also its area. 


2. What is the perimeter of a floor that is 38 feet long and 
24 feet wide? What is the area of the floor? 


3. What is the area of a rug that is 6 yards long and 5 yards 
wide? What would the rug cost at $16.75 a square yard? 
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Multiplying by Hundreds 


A. 10 X 5 = 5 tens, or 50. B. 100 x 5 = 5 hundreds, or 500. 


1. Which example proves that writing one zero after a whole 
number multiplies the number by 10? Writing 0 after the 5 
moves the 5 to tens’ place. 


2. Which example proves that writing two zeros after a 
whole number multiplies the number by 100? To what place 
is the 5 moved when we write two zeros after the 5? How 
much is 100 x 12? 


3. Give the products of the following: 
qa. 10 X14 = b. 100 X 8 = c 100 X 16 = 


4. How much is 200 x 134? 


Think: 100 X 134 = 13,400. 2 X 13,400 = 26,800. | 


A quick way to multiply 134 by 200 is shown below. 


A. 134 There are no onés and no tens in 200 to multiply 
. X%200 = 134 by. So write 0 in ones’ place and in tens’ 
00 piace in the product to hold these places. (See A.) 

Then multiply 134 by the 2 in hundreds’ place 

B. 134 as shown in B. Think: 2 x 4 = 8. Write 8 in 


200 hundreds’ place in the product. How do we get 


26,800 the 6? How do we get the 2? 


Find the products. Go over your work to check it. 


a b ¢C d e f 
5. 431 813 908 807 178 809 
300 = 400 900700 800-600 
6. 796 950 950 598 196 760 
500 = 800 500800 700«900 
7. 507 860 685 539 900 789 
_90 70 86 = 500-400 32 
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Multiplying by Three-Place Numbers 


Multiplying numbers like 143 x 216 is much like multiply- 
ing by two-place numbers. 

Think of 143 as 100 + 40 + 3, or as 1 hundred, 4 tens, 3 
ones. First multiply 216 by 3; then by 40; then by 100. 
Then add the products as shown below at the left. 


Write this: Think this: 
216 A. 216 B. 216 C. 216 
X 143 x3 x 40 x 100 
648 < 648 8640 21,600 
8640 < - a 
41600 <—— — - aeaeans 
30,888 
1. To check your work interchange the two num- 143 
bers as shown at the right and multiply. xX 216 


Find the products. Check your work in 2 and 3. 


a b c d e 

2. 763 285 194 $2.98 $9.37 

582 146 397 825 641 

3. 528 798 415 $6.41 $6.37 

793 897 852 416 973 
“M 

“4. 7080 9600 8006 $90.50 $90.07 

E 195 293 487 675 841 
°) 
R 

ry 5. 9607 8093 2764 $58.97 $30.80 

t 54 80 700 632 459 
| 
C 
E 


6. How much do 175 textbooks cost at $1.48 each? 


@) 7. How much do 400 pairs of shoes cost at $9.50 each? 
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Zeros in Multiplication with Three-Place Numbers 


1. An airplane averages 218 miles an hour. How far does 
the airplane fly in 304 hours of flying time? 


218 Think of 304 as 300 + 0 tens + 4. 
X 304 First multiply 218 by 4 ones. 

872 (4 x 218) There are no tens to multiply by; so we 
65400 (300 x 218) next multiply 218 by 300, or 3 hundreds. 
66,272 Why are there two 0’s in 65400? 

How far does the airplane fly in 304 

hours? 


2. Explain how to find the products below. Then check the 
answers by interchanging the numbers and multiplying. 


Ban poi be ane a) BAG 
< 207 x 340 xX 250 
2198 (7 x 314) 16480 (40 x 412) 27300 (50 x 546) 
62800 (200 x 314) 123600 (300 x 412) 109200 (200 x 546) 
64,998 140,080 136,500 


In examples b and c there are no ones to multiply by. So 
we begin by multiplying by the tens. 


Copy and multiply. Check your work. 


a b Cc d e 
3. 359 807 546 $3.80 $5.80 
450 910 708 290 603 
4, 470 678 609 $8.79 $9.06 
209 540 603 870 109 
5. 857 396 857 859 964 
400 508 960 321 794 
6. 786 398 987 584 760 
487 905 600 708 590 


© MO—AOYPDVD MDOS 


Multiplying with an Adding Machine 


Tommy’s father showed him how on 


to find products on an adding ma- & A , a 
onine, 7 yt a YN 
Example A Example B if rye eGeEe@@ ,. 
= = fF Ce2@eOO ay 
123 x $7.05 =? 321 X $7.05 = ? eacrca@l 
. O09 .00* pape he | c 
%,05 7.05 © ESECl \ 
Q444Q0 Bh 
7.05 70.60 = ow 
50 ecccee fi 
7.05 70.5 (272(2@@ 
70.50 795 .O0 @ acec@e®@ 
70.60 705.00 
705.00 705.00 
867.15* 22035.05* 


1. Let us see how the product in example A was found. 
a. Why are three 7.05’s added in the work under A? 


b. How much is 10 X $7.05? Why are two 70.50’s added 
under A? 


c. What is 100 x $7.05? Why is only one 705.00 added 
under A? What is the sum under A? Check it. 


d. Now multiply $7.05 by 128. Is the product correct? 


2. Explain the work for example B. Check the answer. 


Practice What You Have Learned 


a b re d 
1. 282 43 62 5S 63 
+168 +22 —52 —25 +55 
2. 54 978 736 $8.37 $9.68 
x 20 x 48 x 500 x 906 3872 


Ww 


. 23)1384 16)1280  39)3554 58) 4692 27) 1959 
4. $978.56 + $64.97 + $8 + $4.09 = 


5. $.87 + $973.65 + $3.58 + $49.89 = 
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Diagnostic Test in Multiplying by Three-Place 


Numbers 
a b c d e 
. 854 457 920 400 698 (137) 
100 100 100 100 100 
,. 827 295 896 504 760 (137) 
300 400 700 900 800 
. 396 938 745 623 517 (138) 
473 982 817 956 249 i, 
486 854 804 970 265 (139) 
504 320 906 650 620 


For help, turn to the page given at the right of the row. ig 


* Something to Think About 


1. Try to arrange the six examples below in order of the 


size of their products before you multiply. Write the example 
with the smallest product first. Then multiply to see if you 
were right. 


a. 


85 b. 27 c. 16 d. 400 e. 40 “f. 204 
24 24 24 24 24 24 


2. Arrange the six examples below in the order of the size of 


the products before you multiply. Then multiply to see if you 


were right. 
a. 87 b. 87 ce 87 ‘d.. 37 e. 87 f. 87 
81 20 6 99 10 49 


3. How can you tell which product will be largest when 


the same number is multiplied by different numbers? 


-141- 


How Land Is Measured 


Large areas of land are measured by the acre or by the 
square mile. A square 1 mile long and 1 mile wide is a 
square mile. A square mile, or section, contains 640 acres. 


1. How many acres are there in a quarter (+) section? 


2. In the West, farms often are larger than a square mile. 


How many acres are there in 4 square miles of Jand, or 4 
sections? 


3. The drawing gives the dimen- 
sions of a piece of land that has an 
area of 1 acre. How much is its 


| ACRE 
perimeter? 


180' 


4. How many square feet is the 


242! 
area of this acre of land? 


5. A square whose sides are 209 feet long is almost an acre 
How much more than an acre is its area? 


6. How much less than an acre 
are 8 adjoining city lots that are 


each 45 feet wide and 120 feet deep? 45° 


=I- 7. _Sometimes._.we measure land by the 
ces square rod. A rod is equal to 164 feet. Lay 
off a square rod in the schoolyard. 


There are 
160 square rods to the acre. 


16s 


8. The average farm in Germany is about 16 acres. How 
many such farms are there in 1 square mile? 


* 9. Look up the area of the state in which you live. 


%* 10. Find out if the area of your school grounds is greater 
or less than an acre. 
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What We Mean by Density of Population 


The dot map represents one square mile. The dots show 
the number of people that live on the six farms it contains. 


1. How many dots are there on the dot map? What is the 
population of the square mile? 


2. The population of a 4-square-mile area adjoining the 
square mile shown in the dot map is 140 people. How many 
people live there on the average to the square mile? How 
many more is this number than the number of persons shown 
in the dot map? 


The density of population was greater in the 4-square-mile 
area than in the square mile in the dot map. The average 
number of people to the square mile was greater there. 


3. In the United States the density of population is about 
‘51 to the square mile. How many more is this than the num- 
ber to the square mile in the dot map? 


4. Belgium is the most densely populated country of 
Europe. The density of population of Belgium is estimated 
at 722 to the square mile. How many times as great is the 
density of population of Belgium as of the United States? 


* 5. Look up the density of population of your state. 
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Practice in Finding Areas 


1. What is the area of the park shown 
in the drawing? 

A-quick way to find the area of a sur- 
face is to multiply its length by its 
width. Use the same unit of measure 
in both dimensions. How much is 
80 xX 120? The product is the number 
of square feet in the park. What is the area? 


2. How many square yards are there in a rug 4 yards by 
3 yards? 


3. A television set shows a picture with an area of 129 
square inches. How much less than 1 square foot is this? 


4. The area of Yellowstone Park is about 3458 square 
miles. How much less is its area than the area of a county 
72 miles long and 50 miles wide? 


5. How many square feet are 
there in the lawn shown at the 
right? 


20!» 


6. Find the areas of the fol- 
lowing: 
a. A table 36 in. X 40 in. 
b. A classroom 36’ X 45’. 
c. A lawn 18 yd. x 16 yd. 
d. A farm 160 rods long and 120 rods wide. 
e. A factory site 400’ x 380’. 
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351) 7. Find the areas represented by the following drawings: 


lOyd 


> 


4 


*Just fox Fun 


Each block in the picture is a cube 1 inch 
long, 1 inch wide, and 1 inch thick. 


1. How many blocks are there in the 
layer of blocks? 


2. How many blocks would there be in 
ten such layers? 


3. How many blocks would there be in a layer of 100 rows 
of inch blocks with 100 blocks in each row? 100 X 100 = ? 


4. How many blocks would there be in 100 layers of inch 
blocks if each layer contained 10,000 blocks? 


5. Try to show in your room a space large enough to hold 
1 million inch blocks. 


Practice What You Have Learned 


a b c d e 
1 43 248 9 
+34 x 100 75)3004 —335 46)3956 

2. 964 63 467 9010 
x 50 28) 1722 +52 x 300 — 2704 

3) 16)9062 83 $8.76 Tz 
—44 x 298 37) 2109 —43 

4 6z 809 72 $7.48 
—2¢ x 750 59)51,684 +65 x 406 
De 9 2 6 3 $35.94 $998.94 
-33 +83 x 928 27)8115 +708.06 
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How We Measure Things We Buy 


1. Which of these foods are usually bought by the dozen? 


lettuce eggs apples rolls oranges cookies 


2. In many stores, bananas, oranges, apples, and cookies 
are sold by the pound. Why is selling these things by the 
pound a better way than selling them by the dozen? Which 
things pictured above are sold by the pound? 


3. Which of these would most likely be sold by the ounce? 
Why? Name other things sold by the ounce. 


spices sugar potatoes pork chops 


4. At drug stores, the size of bottles used for medicine 
is measured in fluid ounces. Find the size of a medicine 


se bottle at home. 


5. Tom read that a bushel of wheat weighs 60 pounds. In 
most states grain is sold by weight. Which way would be 
more accurate to measure a bushel of wheat: to use a bushel 
basket or to weigh it? Why? 


6. Dealers usually buy pencils and erasers by the gross. 
A gross is 12 dozen. How many pencils in a gross? 


7. Typewriting paper is usually sold by the ream. There 
are 500 sheets in a ream. How many sheets are there in 8 
reams? 


8. Name two things that are sold by the yard; by the ton; 
by the barrel. 


ve 9. Find out how we tell the sizes of nails; suits; gloves; 
shoes; stockings; caps; hats; cans of fruit. 
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Changing Small Measures to Larger Measures 


1. What fractional part of a gallon is 2 quarts? 
Think: 1 qt. = + gal. So 2 qt. = = galw= 2? gal. 


2. What fractional part of the carton of eggs is filled? 


3. How many pounds does the cereal package weigh? 


Think: 1 lb. = 16 0z. So in 20 oz. there ng: Sell 
are 16)20, or how many pounds? 16)20 
When we change small measures to larger 16 
measures, there are fewer large measures. FEA 


So we divide. 
4, 8:0z. = 2? Ib; 7p Qt..<= Peak 10. 72 min. = ? hr. 
De Stes 


Il 


? yd. 8. (Sn, =? ft. ibs stain =" 2a 
6. 3 qt. = ? gal. 9. 301; = 7 ft. 12. 18ihy = ? da: 


Changing Large Measures to Smaller Measures 


1. How many quarts are there in 3 gallons? 


Think: There will be more quarts than gallons because 
quarts are smaller than gallons. So we multiply 3 by 4. 


2. How many ounces are there in 2 pounds 4 ounces? 
Ebink:S27lb. == 82707" So 2 Ibs. 4 oz = 86 ox. 

3. 2 gal. 3 qt. = ? qf. 8. 5 ft. 4 in. = ? in. 

A. 2 qt. le pt. = ? pt. 9. 4yd.18 in. = ? in. 

5. 3 lb. 45 oz. = ? og. 10. 4 ton 500 lb. = ? Ib. 

6. 3 hr. 10 min. = ? min. 11. 2da.123hr. = ? hr. 

7. 4 min. 20% sec. = ? sec. 12. 3 bu. 2 pk. = ? pk.: 
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Shipping and Selling Eggs 


This is a picture of a case in which eggs 
are shipped to market by the farmer. 


1. How many layers of eggs does the 
box contain? 


2. How many eggs are there in each layer? How can you 
find the total number in a layer without counting them? 


3. How many eggs does the case contain when it is full? 
4. How many dozen eggs does the case hold? 


5. How much would a farmer receive for 8 cases of eggs 
at 36 cents a dozen? 


Not Less Than 


6. Eggs are classified accord- cartier 


ing to weight, as shown at the 
right. Not less than how many 
pounds does 1 dozen eggs of jumbo 
size weigh? extra large size? large 
size? medium size? 


below 21 oz. 


7. A baker buys a case of classified eggs that weighs 45 
pounds. How much do the eggs weigh on the average a 
dozen? What size are they? 


PRICES of EGGS 


8. The prices at which eggs were re- 
(per dozen) 


cently sold at a grocery store are given 
on the poster. How much more do 3 
dozen eggs of large size cost than 3 dozen 
eggs of medium size? How much more 
than 3 dozen unselected eggs? 


one m @ @ 


Medium , . 
Unselected . . a4g¢ 


9. Mrs. Jones bought 2 dozen eggs of large size for 84¢ a 
dozen. How much did she pay for the 2 dozen eggs? 


10. How much more do 2 dozen eggs cost at 84¢ a dozen 
than at 64¢ a dozen? 


4c 11. Why are eggs classified according to their sizes? 
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Using Fractions in Changing Measures 


1. An airplane flew from California to 
New York in 6 hours and 45 minutes. 
How many hours was this? 


Think: 1 hr. = 60 min 
So 1 min. = 4, hr. 
ei ares 3 
Sue Genin = Ohi 45 min=?h, 
Find the missing numbers: M, 
2. 5 hy. 10 min, = ? by. 8. 4 gal. 2 qt. = ? gal. ae 
3. 4 min. 30 sec. = ? min. 9, 2 qt. 1 pt. = ? qt: i 
4. 6 da, 12 hr. = ? da. 10. 4 ft. 8 in. = ? ft, c 
5. 4b. 12 oz. = ? Ib. 11. 4 ft. 6 in. = 2 ft. : 
6. S lb. 4 oz, = ? Ib. 12, od. 1 t= 2 ya: 
7. 3 gal. 3 qt, = 7 gal, ig. Od. 18m. = 2 yd, 


* Fun with Magic Squares 


1. Prove that A is a magic square. The sums of the four 
numbers in all rows and lines should be the same. 


2. Copy B on your paper. Find the numbers that must be 
written in the empty spaces to make B a magic square. Which 
column will tell you what the sums of the others are? 


3. Find the missing numbers in C. 


lft. 2 ft. oft: 4ft. Sft. 


er re ee eee eee 
= = e Sas 


ft 
12" }2" jo" j2" 53" 


Changing Measures—Two Units 


1. Mary is 58 inches tall. Express her height as feet and 
inches. Use the above drawing to find the answer. 


4 To change 53 in. to feet, divide 53 by 12. 
12)53 There is a remainder of 5 when we divide. 


48 You can see that 53 in. = 4 ft. 5 in. 
5 

Find the missing numbers, using division as above. 
9. 47 it, = 2 £6. ? mn. 8. 27 mo. = ? yr. ? mo. 
3. Bit. = * xd. ? i. 9. 14 qt. = ? gal. ? qt. 
4, 40 in. = 7 yd. ? in. 10, T pt. = ? ot F pt, 
5, 58 of, = Tib. 7 om 11. 14 pk. = ? bu. ? pk. 
6 110 min. = ? hr. 7 nun. 12, 78 qi. = 7 bu. 7 at. 
7. 200 sec. = ? min. ? sec. 13. 31 da. = ? wk. ? da. 


14. Show that 3 feet 18 inches is the same as 4 feet 6 inches. 
Think: 18 in. = 1 ft. 6 in. So 8 ft. 18 in. = 4 ft. 6 in. 


1S 3 ya, 4 ft. = 4 ye, 7 Tt. 


16. 41. 201m. = 5 ft. ? Im. 
17. 6 Ib. 20 oz. = 1b. 7 oz. 
18. 4 hr. 75 min. = 5 hr. ? min. 
19. 2 qt. 3 pt. = 3 qt. ? pk 


20. 3 min. 200 sec. = 6 min. ? sec. 
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21. GB gal. 9 gt. = % gal. ? gk. 


22. 3 yr. 19 mo. = 4 yr. ? mo. 
© 23. 6 bu. 9 pk. = 8 bu. ? pk. 


-150- 


ide 
+ Baw 
5 G@o00 
lo 
+ fie 


Because 2 pints 


Adding Measures 


1. Use A to find the sum of 2 gallons 1 
quart and 1 gallon 2 quarts. 


2 gal. 1 qt. 
+1 gal. 2 qt. 
3 gal. 3 qt. 


First add the quarts. 
Then add the gallons. 
Is 3 qt. less than a gallon? 


2. Use B to add 1 quart 1 pint and 2 


1 qt. 1 pt. 
3 foo O00 +2 9-1 vt. 


qt. 2 pt., or 4 qt. 


3. Add 1 lb. 12 oz. and 1 lb. 8 oz. 


1 lb. 12 oz. 

+1 Ib. 8 oz. 
2 Ib. 20 oz., or 
3 1b. 4 oz. 


Add these measures. 


a 


4. 3 ft. 5 in. 
5 ft. 6 in. 


n 


» o> bu. 1 pk, 
2 bu. 2 pk. 


6. 2 ft. 8 in. 
5 ft. 10 in. 


N 


. 3 bu. 3 pk. 
2 bu. 1 pk. 


quaris 1 pint. 
First add the 
pints. Then add 
the quarts. 


are 1 quart, change 3 qt. 2 pt. to 4 qt. 


First add the ounces, then the pounds. 

Because 20 ounces are more than 1 
pound, change 20 oz. to 1 Ib. 4 oz. 

You can see that 2 lb. 20 0z. is the 
same as 2 lb. + 1 Ib. 4 0z., or 3 Ib. 4 Oz. 


b 


3 yd. 1 ft. 
2. ll £t. 


3 gal. 2 qt. 
1 gal. 1 qt. 


6 yd. 2 ft. 


Oya. 2 ft. 


8 gal. 1 qt. 


7 gal. 3 qt. 


¢ 


3 lb. 8 oz. 
5 lb. 5 oz. 


Oat. pie 
3 qt. $p 


4 lb. 10 oz. 


3 lb. 8 oz. 


5 qt. 13 pt. 


Express the answers in simplest form: 


d 


3 hr. 15 min. 
4 hr. 20 min. 


12 da. 8 hr. 
6 da. 10 hr. 


5 hr. 45 min. 
8 hr. 30 min. 


8 da. 12 hr. 
7 da. 15 hr. 
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Subtracting Measures 


1. You have 3 gallons 2 quarts of cider and use 1 gallon 
1 quart. How much cider remains? 


3 gal. 2 qt. Use A above to find the answer. 
—1 gal. 1 qt. First subtract the quarts. 
2 gal. T qt. Then subtract the gallons. 
Subtract these measures: 
a b c d 
2, BTt. Li in, 3 hr. 25 min. 3 gal. 3 qt. 6 lb. 12 oz. 
2 ft. 3 in. Lhr.15 min. 1gal.15qt. 4b. 3 02. 
3. 4dmin. 40 sec. 4 yr. 8 mo. 8 yd. 3 ft. 9 lb. 8 oz. 
3 min. 15 sec. 2 yr. 4 mo. 4 yd. 2 ft. 9 lb. 2 oz. 


4. Use B and C to explain the work below. 


3 bu. 1 pk. = 2 bu. 5 pk. We cannot subtract 3 pk. 
—1 bu. 3 pk. = 1 bu. 3 pk. from 1 pk. We take 1 bu. from 
1 bu. 2 pk. 3 bu. and change it to 4 pecks. 
This makes 5 pecks. Then 

subtract. 


For each example below give the number that is missing: 


M5. 3tb. 402. = 21b.202, 7. 4hr. 15min. = 3hr.? min. 

lat 

lm 666, 5 ft. Sin. = 4 ft. ? in. 8. 3 gal. 1 qt. = 2 gal. ? qt. 

E Subtract the following: 

A 

C a b c d 

i 9. 3 lb. 4 oz. 5 ft. 8 in. Ahr.15 min. 8 gal. 1 qt 

E 1 lb. 6 oz. 2 ft. 10 in. hr. 30 min. 1 gal. 3 qt. 
10. 8min.2sec. T7yr.3mo. 8 yd. 1% ft. 8 yr. 3 mo. 

4min.8sec. 4yr.6mo. Tyd. 2 ft. 3 yr. 7 mo. 
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Getting Ready for the Progress Test 


Practice Test in Addition 


1. $78.56 + $5.97 + $.68 + $256.87 


ll 


z se) 2. $897.46 + $16.50 + $.09 + $7.93 
3, $6.85 + $.20 + $489.75 + $3.89 = 


a b c d e 
4. 84 62 73 62 Sit. & in, 
74 53 48 78 7 ft. 7 in. 
Practice Test in Subtraction 
1. 96,9438 108,256 87,582 $106.00 $407.30 
38,656 40,509 Tat SZ 29.41 339.83 
2. 3% 54 6 1} 83 
24 34 285 2 43 
3. Ts 6% 44 52 4 gal. 2 qt. 
24 54 24 22 1 gal. 3 qt. 
Practice Test in Multiplication 
ls “258 857 593 296 750 
20 _19 _48 73 600 
2. 78 849 694 947 687 
187 56 902 896 | 840 


Practice Test in Division 


. 7)63,595 5) 40,030 8)60,013 9)70,209 6)87,516 
2. 16)816 18)1472 28) 2128 45) 15,750 40)2100 


. 87)7093 = 48)1248 +=: 98)7863. ~=—s-59)49,871 37) 3145 
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Checking on Important Points 


1. Tell a quick way to multiply 48 by 10; by 100. 


2. Why can unlike fractions not be added? 


3. Which fraction has the largest value: 3, }, or 3? 
4. Show by estimation that the quotient at the $ 8.74 
right is sensible. 9) $78.66 


5. How do you check a division example in which there 
is a remainder? 


6. Explain each step in working the example at the 4 
right. Tell how to check the answer. —2 


Siw Ni— 


7. Is the area of this page nearest to a square inch, a square 
foot, or a square yard? Prove your answer. 


8. Make a drawing which proves that there are 9 square 
feet in a square yard. 


9. What is the difference between finding the area and 
finding the perimeter of a garden? 


Using the Vocabulary of Arithmetic 


Explain the meaning of each expression below: 


acre distance _ section 
approximate drawn to scale square 

area estimate square inch 
circle graph graph standard time 


comparing perimeter terms 

cube rectangle three-place number 
denominator round numbers to the nearest inch 
dimensions scale drawing weight 
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Progress Test IV 


I, 46 2: 65 z 43 

(91)4+235 (100)+ 2% (105)+3 4 (110)—43 
By 64 6. ies 7 3 tt. 6 in. 8. 56 
(111)—23 (113)—235 (131)+4 ft. 10 in. (19) x 20 


9. 746 10. $2.40 DIE 398 12; 3 gal. 1 qt. 


(19) 58 (19) x27 (137) x 100 (152)—1 gal. 3 qt. 
ik 497 14. $5.86 15. $5.08 16. 56)1206 
(138) x 429 (139) x 360 (139) x 509 (31) 


17. 16)902 18. 28)2342 19. 98)6566 20. $o0f 17 = 
(66) (60) (52) (28) 


For help, turn to the page given below the number of the 
example. 


*For Those with No Work to Correct 


1. How can you tell that the sum of $ + { is less than 1? 


' Think: + is less than 3.: Since 4 + 4 = 1, the sum of 
1 


+ 4 must be less than 1. Find $ + 4. 


iF Bln 


2. How can you tell that # + 2 is greater than 1? 
Think: 2 is greater than 2. ‘Since + % = 1, then the 
sum of ? + @ must be greater than 1. 


Tell in which of the examples below the sum is less than 1; 
greater than 1. Check by adding. 


3.9 + = 6 $+ 4¢= 9 $$ +5 = 
4,.3+2e 72+ 35= 10. $+3= 
3. ob a= 8. 2+ 35 WW. FtHe = 


Test in Problem Solving IV 
1. At 3 for 10 cents how much do 12 doughnuts cost? 


2. Ann rides to school in 63 minutes and Tom in 44 
minutes. How much longer does it take Ann than Tom? 


3. How much do 300 books cost at $2.40 each? 


4. What is the perimeter of a square flower bed that 
is 73 feet on a side? 


5. Sausage costs 40 cents a pound. How many pounds 
can you buy for 70 cents? 


6. What is the area of a room that is 14 feet long and 
12 feet wide? 


7. What part of a pound is 4 ounces? 


8. A grocer paid $2.25 for 15 cans of soup. He sold 
. the soup at. 18 cents.a-can.._How much more did he re- 
| ceive for a can than he paid for it? 


9. Mary needs 5 yards of cloth for aprons. She has 
| one piece 13 yards long, and another 22 yards long. How 
much more of the cloth does she need? 


i 10. The regular price of handkerchiefs is 30 cents. How 
| much is saved by buying 6 of them at a x-off sale? 


How many problems did you work correctly? Did you 
beat your score on page 122? 
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CHAPTER V 


Tenths on an Automobile Trip 


The picture above shows some of the ways Carlota and 
Dick found tenths used on an automobile trip. 


ls According to the picture, what was the price of a gallon 
of extra-power gasoline? How much more was this than the 
price of regular gasoline a gallon? 


2. The picture shows the number of gallons their father 
bought to fill the tank of the car. The tank holds 18 gallons. 
How many gallons were there in the tank before he bought 
the new supply? 


3. One morning he bought 103% gallons of gasoline and at 
noon 93%5 gallons. What was the total? 


4. The tax on gasoline was 6,5, cents a gallon. What was 
the price of a gallon of extra-power gasoline, not including 
the tax? 


5. They used 10 gallons in going 187 miles. How many miles 
did they average to a gallon? 


6. The speedometer reading shown above was the reading at 
the start of the trip. Show that it was 324055 miles. 


7. At the end of the first day the reading was 
How far did they travel that day? 0/3/7/0/4 fe 
ye8. Make a speedometer drawing showing 23024, miles. 
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How to Read Decimal Fractions 


The cyclometer shows how far Tommy rode 
his new bicycle the first week he had it. The 
number is read: 43 and 6 tenths. We can 
write the number with a common fraction as 
43-8. We can also write the number with a 
decimal fraction as 43.6. 

The period in 43.6 is called a decimal point. The decimal 
point separates the whole number, 43, from the decimal frac- 
tion, .6. We read 43,5; and 43.6 in the same way: 43 and 
6 tenths. The ‘‘and” tells where the decimal point is written. 


1. Read these decimal fractions: 
wl 4 at .8 in. 5 yd. .6 lb. 
2. Write the above decimal fractions as common fractions. 


The number 43.6 is called a mixed decimal. It is made 
up of a whole number and a decimal fraction. 


3. Read the mixed decimals below: 


3.7 4.5 6.7 9.4 ft. 28.3 hr. 165.7 bu. 
4. Write the above mixed decimals as mixed numbers. 


5. Express the following in decimal form: 
to i6 16 435 635 80 io 
6. Read the sentences below: 
a. The 100-yard dash was run in 9.6 seconds. 
b. Jack is 56.5 inches tall. 


c. Today the temperature reached 100.4 degrees. 
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How Tommy’s New Cyclometer Works 


Tommy bought a cyclometer for his bicycle. 
The pictures show you how it works. 


1. Find the picture of the new cyclometer. 
How can you tell it has not been used? Which 
O in it is in tenths’ place? in ones’ place? in 
tens’ place? in hundreds’ place? 


2. Find the picture that shows Tommy has 
ridden his bicycle only .1 mile. What number 
shows in the place for tenths of a mile? 


3. Each time Tommy rides .1 mile farther, 
the figure in tenths’ place becomes 1 tenth 
larger. Show how the cyclometer readings 
change until you reach the .9 mile picture. 


4. When Tommy has ridden 10 tenths of a 
mile, something new happens on the cyclome- 
ter. You know that +8 = 1. So on the next 
cyclometer, you see a 0 in tenths’ place. The 1 
in ones’ place shows 1 whole mile. Find the 
cyclometer which shows 1 in ones’ place and 0 
in tenths’ place, to the right of ones’ place. 


5. How will the cyclometer change after 
Tommy rides .1 mile farther? .2 mile farther? 


6. How much farther must Tommy ride 
before the number in ones’ place changes to 2? 


x 7. Make a drawing showing what the cy- 
clometer reading will then be. 


i 
a 
| Hel 
| 
fo) 
<P 
co 


ps 
Q 
< 
Oo 
] 
+ 
ao 
=> 
a 
a 
+ 
Oo 
a 
< 
@ 
et 


4 
= 
i 
+ 
oOo 
=] 
> 
ae 
on 
3 
o 


2 

g 
Oj 

— 


Ee} 
+ 
oOo 
= | 
= 
ss 
wo 
3 
oO 


a 
ei 
aS 
—! 


=) 
+ 
oO 
=] 
ee 
me 
a 
3 
o 


— 
+ 
oO 
a 
=5 
mH 
wo 
3 
oO 


px] 

[el 

0) 

= — 
rp 

a 


=) 
+ 
@o 
=] 
pert 
=2 
on 
3 
o 


To Mile =I mile 


-159- 


Picturing the Meaning of Tenths 


1. What part of Ais red? Express the answer as a common 
fraction and as a decimal fraction. 


2. What part of A is yellow? 


3. Use A to show that .1 + .9 is 10 tenths, or 1.0. The 
1.0 means 1 whole and no tenths. 
1 


4. How many tenths of B are red? Prove that 3 of the 


square is red. This shows that .2 = yo = $- 


5. How many tenths of C are red? Express the answer 
as a decimal fraction and also as a common fraction reduced 
to lowest terms. 


6. What part of D is red? Express the answer as a decimal 
fraction and as a common fraction. 


7. Make drawings like those above picturing the meaning 
of the following decimal fractions: .3; .6; .9; .4. 


ba 


ll 


8. How many tenths are red in A and B? .1 + .2 
? 


9. How many tenths are red in Band C? .2 + .4 


10. How many tenths more are red in D than are red in C? 
71-4 =? 


11. How many tenths are red in all in A, B, C, and D? 
How much more than 1 whole strip is this? Write the total 
as a mixed decimal. 


+r12. Make a drawing showing that .7 + .8 = 1.5. 
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Picturing Place Values of Ones and Tenths 


1. The two squares in A are of the same size. Into how 
many strips is the square at the right in A divided? How 
many tenths are there in 1 whole square? 1 = ten tenths, 
or 38, 


2. How many tenths of the square at the right in A are red? 
We can say that in A 1 whole square and 1 tenth of a square 
or 1.1 squares are red. 


3. Use the drawing to prove that 1 is ten times as much 
as .1. 


4. Prove that B pictures the number 1.3. 
5. Make drawings picturing the meaning of these numbers: | 
a. 15 b. 12 ér6 ds i 
Picturing Decimals with Place-Value Charts 


1. What two place-pockets are at the 
right? A decimal point separates the two 
pockets. Find it. 


2. How many cards are in ones’ pocket? 


3. Each gray card in tenths’ pocket represents 1 tenth, or 
.1. How many tenths’ cards have the value of 1 card in ones’ 
pocket? 


4. Show that the cards in the place-value chart picture 3.4. 


5. What number is pictured in each chart below? 


3 


Addition of Tenths 


Let us use the place-value charts above to find .3 + .2. 


1. What two decimal fractions are shown by the two 
groups of cards in A? How many cards are there in the 
tenths’ pocket? 


3 Adding .3 and .2 is just like adding two com- po 
+.2 mon fractions. Think: 3 tenths + 2 tenths = + 4 
.5 . 5 tenths, or .5, just as 73; + 3% = 7, or .5. 
TO 


2. What two numbers are shown by the rows 
of cards in B? How many cards are there in tenths’ pocket? 
How many in ones’ pocket? 


2.5 3. Use the drawing to tell how to find 255 
+13 2.5 + 1.3. First add the tenths. Then add 4 13 
3.8 the ones. In the answer the decimal point 


separates the ones from the tenths. a 


How much are 258; + 153? 


4. What two numbers are pictured in C? Write the example 
and find the sum of the two numbers. 


M 

8 5. Tell how to find the sums in these examples: 

mg. 3 b. c. 3.4 d. 25.1 e. 46.3 

fs 2 6 2.3 14.3 15.4 

A Fa) ll 5.7 39.4 61.7 

C 

T 

i 6. Copy and add. Check by using common fractions. 

E a b c d e f g 
2 6 . 2.4 1.2 8.3 20.4 
5 3 2 38 46 90 306 


Using a Ruler to Add Decimal Fractions 


The ruler shown above is used by engineers. 


1. Into how many parts is each inch on the upper part of 
the ruler divided? What part of an inch is each division? 


2. Point to the .4-inch mark; to the 1.1-inch mark. 


3. How many tenths of an inch are there in 1.1 inches? in 
1.4 inches? in 2.0 inches? in 2.4 inches? 


4. Each line below has two parts divided into tenths of an 
inch. Which line is .8 inch long? 1.0 inch long? 1.4 inches 
long? How do you know? 


5. Use the picture of the ruler to find the following: 


a. .4in.+.5in. = b. .6in.+.4in. = c. .7in. + .8in. = 
6. Use the ruler to see how many tenths of an inch are the 
same as 3 inch. 3 = 74 


%* 7. Which is more, 4 inch or .1 inch? 


Which Is Easier to Add? 


A. 44 =43 8B 45 1. Which is easier to add, the 
+34, =34 +3.4 mixed marager's inA “ the mixed 
72 79 decimals in B? Why? 


2. Addin two ways: Three and 
four tenths + five and three tenths. 


3. In most reference books decimal fractions are used in- 
stead of common fractions. Why? 
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15 Tenths C | and 5 Tenths 


Carrying in Adding Tenths 


1. How many tenths are blue in each of the two squares in 
A? in the two squares? The total is shown as tenths in B. 
How many wholes are there in 15 tenths? How many tenths 
more than 1 whole are there in 15 tenths? This is shown 
in, G. 


4. Explain how the sums below are found. 


M 
10) 
AR 
E 
P. Copy and find the sums of the following: 
R 
e a b c d e f 
i Se st 8 2 4 6 9 
=C 5 | 8 , : ad. 
{2 = — — meres 
6. 9.8 8.7 8.3 12.7 29.8 68.2 
6.5 6.4 25.4 8.3 38.4 86.7 


% Where Our Coal Is Produced 


The table tells how much coal was produced in our greatest 
coal-producing states in a recent year. 
nTons Million Tons | 


Pennsylvania 147.1 
Kentucky 84.2 


1. Which state produced the most coal? 176.2 millions 
means 176,200,000 because .2 million = 200,000. 


2. How many tons were produced in Illinois? Write the 
number as shown in problem 1. 


3. How many tons were produced in all in West Virginia, 
Pennsylvania, and Kentucky? 


4. How many tons were produced in all in Illinois, Ohio, 
and Indiana? 


5. How many million tons were produced in the six states? 


Practice What You Have Learned 


a b c d e 

1 $4.78 433 27.8 953 4% 
— 2.69 -14 +36.5 +655 +23; 
2 83 i = 100 ey a 000 6 835 
ae A aria 


. 24)$9.60. 25)$7.50 of$16 = 5X$.75 = £ = xh5 
4.36+48 + .6+ 4.0 = 


Ww 


Subtracting Tenths 


1. How much is .7 — .3? 
rs Think: 7 tenths — 3 tenths = 4 tenths, or to 

—.3  .4, just as 75 -— 7 = wp or 4. ae 

4 .4 is correct because .4 + .3 = .7. 4 
. TO 
2. Tell how to find the remainders below. 

a. .6 b. 9 c:. to d. 8.5 e. 21.6 
A OD 21 2.5 11.5 
2 4 Bi 6.0 | 10,1 
3. A, B, and C show how to find 1.2 — .5. 

e We cannot subtract .5 from .2. We 14-7 
XZ must change the 1 one in 1.2 to 10 —-3=3 
5 tenths, as shown above in A and B. . 7. 

7 This makes in all 12 tenths. How ve 

much is 12 tenths — 5 tenths? See C 
above. 
4. How much is 4.2 — 1.5? 
312 We cannot subtract .56 from .2. 
A. So we take 1 one from the 4 ones, 45 = 312 

ais leaving 3 ones. We change the 1 one | ra = 135 
2.7 +010 tenths, making in al] 12 tenths. 2-2 

How do we get the 2.7? a 
5. Tell how to find the remainders. Check the answers. 

a. 4.1 b. 9.3 &. 28.5 d. 31.4 e. 48.5 
2.6 5.4 16.8 20.6 41.9 
1.5 3.9 6.7 10.8 6.6 


© 6.5.4 —1.2 = 7. 9.6.—- 7.8 = 8. 48.5 — 19.4 = 


——— 


All Kinds of Weather 


This newspaper clipping gives informa- 
tion about the temperature of Minnesota. 


1. What is the lowest temperature 
shown on the thermometer? What is the 
highest temperature? 


2. What is the summer mean (average)? 
What is the winter mean? Find the differ- 
ence between the two means. 


3. What was the all-time low in Duluth? 
How much higher is this than the all-time 
low for Leech Lake Dam? 


4. What was the all-time state high? 
What was the lowest temperature ever 
recorded in the state? How many degrees 
is the difference between these two 
readings? 


5. What is the March average for the 
state? What is the July average? Find 
the difference. 


6. In what month is the state average 
lowest? In what month is it highest? Find 
the difference between these averages. 


7. How much higher is the December 
average than the January average? 


% 8. How much does the temperature 
vary (change) where you live? 


MINNESOTA 


All time state high 
114° 


SUMMER 
MEAN 675° 


JULY average 70.I° 
AUG. average 677° 
JUNE average 64.7° 
SEPT. average 59° 
MAY average 55,1° 


OCT. average 46.7° 
APR. average 43.1° 


40 
304i]+ NOV. average 29.7° 
MAR. average 26.7° 
20 
|i, DEC. average 15.8° 
10 FEB. average 12.5° 
JAN. average 9.7° 
O 
10 
20 
WINTER 
30 MEAN 127° 
40 All time low 
DULUTH -4!I° 


All time state low 
LEECH LAKE DAM 
-§9° 


-167- 


1. John won the 60-yard dash. His time was 7.2 seconds. 
The track record was 6.9 seconds. How much slower than 
the track record was John’s time? 


2. The time for the 100-yard dash was 10.1 seconds. The 
track record was 9.9 seconds. Find the difference between 
the track record and the time at the meet. 


3. Keith read that the world record for the 100-yard dash 
was 9.4 seconds. For the 220-yard dash it was 20.3 seconds. 
How much was the difference in the distance of the two races? 
What was the difference in time? 


34. The world record for the mile run was 3 minutes 58.8 
seconds. For the two-mile run it was 8 minutes 40.4 seconds. 
Find the difference in time. 


35. Look up American records in track events. 


Practice What You Have Learned 


a c d e f 
le 50 7 3.1 4.8 DY A 20.4 
+.4 —.4 +4.3 —2.5 +17.4 —16.4 
2. 8 9 6.4 9.7 81.9 35.4 
+.5 Jt +5.8 +6.8 +16.1 +24.9 
3. 1.4 1.8 1.3 26.3 43.5 200.3 
—8 —.9 —.4 —14.8 —12.6 —156.7 
4. Be 42 g 4 93 gh 74 
—25 +232 +334 —23 23 —13 


Saving Money to Buy a Bicycle 


1. John has $28.00. He wants to buy a bicycle, costing 
$35.50. How much more must he save? 


2. He delivered 18 orders of groceries for Mr. Hove, the 
grocer. He was paid 15 cents for each order. How much did 
he earn delivering the groceries? He added all that he earned 
to the $28.00. How much did he then have? How much 
more money must he have before he can buy the bicycle? 


3. At the rate of $.60 a week how long would it take John 
to earn $4.80? How much is $4.80 + $.60? 


A. $.60)$4.80 B. 60)480 Change both $.60 and $4.80 


to cents. Divide as in B. 


4. How long would it take John to save $4.80 at the rate 
of $.80 a week? of $.40 a week? 

In which answers below must you point off dollars and 
cents? 


a b c 
5. 29 X $.85 = 16 X 35¢ = 20 X $4.80 = 
6. 68 X $1.57 = 9X 4¢ = 4X 21¢ = 


Find the quotients: 
a b c 


7. $84.50 +5 = $76.20 + 10 = $84 + $14 = 


8. $9.60 + $.08 = $7.75 + $.25 = $14.40 + $.12 = 
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Our Money Is a Decimal System 


1. How many cents make a dime? How many dimes 
make a dollar? How many dollars make ten dollars? | 
Our money system is a decimal system because it is built 
on tens. ‘‘Decem”’ is a Latin word meaning ‘“‘ten.”’ 


2. What does each of the 1’s in the number $11.11 mean? 


3. What part of a dollar is 1 cent, or $.01? (.01) 


Think: There are 100 cents in a dollar. So 1 cent = 
yin of a dollar. So $.01 really means 1 hun- 
dreth of a dollar. 


4. Prove that 1 dime is 1 tenth of a dollar, or 10 hundredths 
of a dollar. $.10 really means 10 hundredths of a dollar. 
In $11.11 the decimal point separates whole dollars from 
tenths and hundredths-of a dollar. 
5. Write these amounts with figures, using the $ sign: 
a. One dollar and eleven cents d. Two cents 
b. Twelve cents e. Ten dollars and four cents 
c. Two dollars and 3 cents f. Three dollars and fifty cents 
6. In the number $11.11 how does the value of the 1 
change as you go from right to left? How does the value of 
the 1 change as you go from left to right? 
Find the answers to the following examples: 


7. $3.54 8. $9.02 9. $.67 10. $7.00 11. $36.24 
+5.87 —~2.58 — 59 —2.46 424.76 


3x12. Prove that our system of measuring liquids is not a 
decimal system. 
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The Dollar the Farmer Gets 


The circle graph shows where the average American farmer 
gets his cash income. 


1. How many cents of every dollar come from dairy 
products? How many from poultry and eggs? 


2. How many cents come from food grains and feed crops? 


3. How many cents come from all the items except meat 
on the graph? 


4. How many cents come from meat animals? What are 
meat animals? 


5. How much more than one quarter of every dollar comes 
from meat animals? 


6. How much less than one quarter of every dollar comes 
from dairy products and from poultry and eggs? 


7. How much less than half of every dollar received comes 
from meat animals and dairy products? 


8. How many times as much comes from dairy products as 
from cotton? from vegetables? from tobacco? from food 
grains? from meat animals? 


*&9. What are the chief sources of cash income for farmers 
in the state in which you live? 
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Picturing Place Values of Tenths and Hundredths 


The drawings in A picture the meaning of the number 1.11. 
1. What does the whole square in A represent? 


2. In A, into how many strips is the first square to the right 
of ones’ place divided? What part is green? 


3. In A, into how many parts is the second square to the 
right of ones’ place divided? What part is green? How many 
hundredths are there in 1 tenth? in 1 whole? 

Notice how much smaller ;4, is than zg. We write jp in 
decimal form as .01. The 1 is in the second place to the right 


of ones’ place. This is hundredths’ place. 


4. What number is pictured by the drawings in B? 


Using Place-Value Charts to Show Hundredths 


S| Hundredths. 1. What is the number that is shown by 
amr | this place-value chart? Write it. 


2. We exchange 10 black cards in 
hundredths’ pocket for-one of the-gray 
tenths’ cards. There are 10 hundredths 
in 1 tenth. How many hundredths’ cards have the same value 


oJ 


as 1 card in ones’ pocket? 1 = yoo 
3. Read these numbers: 4.15 2.03 21.42 53.00 


4. Suppose we take out all of the cards in tenths’ pocket 
in C. What is the number then shown in the chart? 


5. Place one more card in each pocket in the chart. What 
number does the chart then show? If we take one card out 
of each pocket, what number is then shown? 
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Adding Hundredths 


1. There is a rain gauge that measures rainfall in hundredths 
of an inch. Suppose that in a city .46 inch fell before noon 
and .32 inch more by midnight. What was the total rainfall 
on that day? 


46 Adding hundredths is like adding cents. First 
+.32 add the hundredths, then the tenths. Because we are 
-78 adding hundredths, the sum is .78. A shows this. 


2. Suppose that in this city .14 inch of rain fell on the next 
day. How much rain fell in the two days? .78in. + .14in. = ? 


78 First add the hundredths. We change the 12 

+-.14 hundredths to 1 tenth and 2 hundredths. This is 

-92 like changing 12 cents to 1 dime and 2 cents. B and C 
above show this. How do we get the .92? 


3. One month there were 2.47 inches of rain and in the 
next month 3.85 inches of rain. Find the total rainfall. 


2.47 Add just as in adding dollars and cents. 
+3.85 Tell how each figure in the sum is found. 


6.32 How many inches of rain fell in the two months? 


4. Tell how we find the sums in the examples below. 


bans b. .04 eA Gaia e. 49.38 
54 05 98 3.49 54.92 
87 09 1.72 6.03 104.30 


Find the sums below. Check your work. 


5. .28 +- 41 = 6 9.78 + 3.59 = 7o OID + 6251 = 
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Subtracting Hundredths 


1. The list at the right gives the Average Yearly Rainfall 


average yearly rainfall in five cities Phoenix 7.81 in. 
in the United States and Alaska. Spokane 15.78 in. 
Which city has the highest yearly Cleveland 49 3% in, 
rainfall? New Orleans 60.01 in. 
Juneau 84.42 in. 
2. How much more is the aver- 
age yearly rainfall in Spokane than 
in Phoenix? 
15.78 Subtract hundredths just as you subtract dollars 


—7.81 and cents. Show that the work in the example 
7.97. is correct. Check by adding 7.81 and 7.97. 


3. How much less is the average yearly rainfall in Spokane 
than in Cleveland? 


33.36 Show how we get each figure in 17.58. 
—15.78 Be sure to place the decimal point in the an- 
17.58 swer. 
How can you tell the decimal point should be 
placed before the 5? 


4. Find the difference in average yearly rainfall in New 
Orleans and Juneau. 


5. How much more rainfall has Juneau than Spokane? than 
Phoenix? than Cleveland? 


M 

O . 

=| > 6. What is the average yearly rainfall where you live? 

E 

=) Subtract. Check your answers. 

R 

a a b G d e f 

He 7. 96 .86 .90 .86 58 .79 

Cc .24 26 45 .06 a .68 

Ec Pc) = iad 3V0. es ne 
8. 8.67 9.71 6.80 5.57 3.59 5.70 

1.42 4.37 2.34 1.07 2.53 1.67 
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The United States Has Water Worries 


This map shows the average annual (yearly) rainfall in 
different parts of the United States. How do the rectangles 
below the map help you to tell the amounts? 


2. What is the annual rainfall in western Oregon? in south- 
eastern California? 


3. Is the rainfall heavier in western Washington or in 
eastern Washington? In what part of Washington is the 
yearly rainfall under 10 inches? Why the difference? 


4. Which state as a whole seems to have the least rainfall? 


5. Show that the rainfall is heavier in the southeast than 
in the middle west. 


6. One year the total rainfall of a city in eastern Iowa was 
28 inches. Show that this was below the average. 


47. How do we protect against drought and floods? Where 
are there big irrigation projects? 
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A Spending Pattern for a Family of Four 


The budget given below is for one year for an average 


American family of four persons. 


Make a neat copy of the 


budget. Show the headings given below. Find the numbers 
that should be in the places that are numbered. Begin with 


(1), then (2), and so on. 


Income and other taxes 

Food . 

Rent, heat, utilities, and house 
operation 

Clothing 

House furnishings 

Automobile or other transportation 

Medical expenses 


Personal allowances, recreation, 
and gifts 


“Insurance-and-savings™ 


Totals 


a. In finding items (12) to (20) count 30 days as a month. 


Amount Spent in a 
Month 


Year 


$ 84.00 
1080.00 


690.00 
300.00 


96.00 


150.00 
150.00 


300.00 


1+50:00> 


(1) 


(2) 
(3) 


(4) 
(5) 
(6) 
(7) 
(8) 


(9) 


— oy 


(11) 


b. Find the total for a day also by dividing the total for a 
month (11) by 30. If (21) and the total you find are the same, 


your work checks. 


c. A man works five days a week and 8 hours a day for 


$1.50 an hour. How much does he earn in four weeks? 
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The Meaning of Thousandths 


Keith read that a jet plane had flown at the rate of 10.278 
miles a minute. Can you read this number? 


The .278 is a three-place decimal. The .2 alone means 
2 tenths; the .27 means 27 hundredths. The 8 is written in 
thousandths’ place. This is the third place to the right of 
ones’ place. .278 is read: 278 thousandths. The number 
10.278 is read: 10 and 278 thousandths. 


In reading a decimal fraction we give it the name of 
the last place in the number. The chart will help you to 
understand the meaning of decimals. 


Groups of me ay - Parts of 
Ones Ones: ' * Ones 
: 

] ] ] 1 ] Ge ] 

D\ctae 2 2 2\ 2 Nes 2 

BN eaa3 3 3 3 3 3 

4 4 4 4 4 4 4 

5 5 ae) 5 5 5 5 

6 6 6 NEES é 

{tA 7 7 7 7 7 7 

8 8 8 8 8 8 8 

9 9 9 9 9 Oe als \co, 

C9 (9) 49 

Thousands Center Thousandths 
Hundreds ° of the Hundredths 
Tens Number Tenths , a 
"System 


Whole Numbers <——————- e -> Decimal Fractions ©. 


1. How many places to the left of ones’ place is tens’ place? 
How many places to the right of ones’ place is tenths’ place? 


2. In 1.469 the decimal point locates ones’ place for us. 
Read the number. 


3. Tell the name of the place in which each figure is written 
in these numbers. Then read the numbers. 


a. 4.349 b. 269.438 ce .LOT d. 248.5 e. 24.59 
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Some Everyday Uses of Decimal Fractions 


Here are some sentences containing decimals. The children 
in a class found them in books, newspapers, and magazines. 
Be ready to read the sentences aloud. 


1. The rainfall yesterday amounted to 1.35 inches. 
. The time of the winner was 9.8 seconds. 
. A jet plane averaged 12.675 miles a minute. 


. The price of gasoline is 28.7 cents a gallon. 


2 

3 

4 

5. The type in a book is .152 inch high. 

6. A sheet of gold leaf is .001 inch thick. 

7. The normal temperature of the human body is 98.6°. 
8. The number of a library book was 983.47. 

9. A sugar-cane field yields about 17.5 tons of sugar. 


10. The world record for automobiles is 394.196 miles an 


11. 26.5 cents is the same as $.265. 


12. A knot, a unit used to measure the speed of ships, is 
equal to 1.151 miles an hour. 


13. Our railroads employ about 1.5 million people. 


%*14. Try to find one other illustration of the use of decimals 
in life outside the school. 


Practice What You Have Learned 


1. Write the following as mixed numbers: 
3st 4.31 87.3 9.307 20.09 3.001 


2. Write the following in decimal form: 
43% 2. T00 1600 1yo6 Sioo0 8x00 

3. Write the largest possible 2-place decimal; 3-place 
decimal. 
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Zero a Place Holder in Decimal Fractions 


1. How many ones do you see in A? How many tenths? 
How many hundredths? 


To write 4 hundredths, we must write 0 in tenths’ place. 
Then the 4 will be in hundredths’ place. 


2. Read these decimal fractions: .01; .08; .25. 
3. Write as decimal fractions: To0} Too re0o> i>: 
4. What number is pictured in.B? Write the number. 


5. Write as a decimal: 3 thousandths. Why must you 
write zeros in tenths’ and hundredths’ places in the number? 


6. Read these decimal fractions: .007; .008; .005. 
7. Read the number .059. In what place is the 0 written? 
The name of a decimal frac- Tenths  Hundredths — Thousandths 


tion is always the name of the 
last place in the number. 


8. Write as decimal fractions: 


ie 1 a oe 6. 19. 15 
1000* 1000 10» T00» 000» Too: 


Read the numbers below: 


a b c d e 
9. 27.4 20.2 .36 4.02 363.8 
10. 8.379 125 4.020 .08 2.001 


11. Write the following in decimal form: 
a. Three and three hundredths b. Twelve thousandths 


12. How do you know that .007 is 7 thousandths? 
13. Write twenty and four thousandths in decimal form. 


14. Which is most: .007, .014, or .046? 
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Adding and Subtracting Thousandths 


1. A machinist has two flat steel bars. One is .375 inch 
thick, the other .250 inch thick. How thick would the two 


bars be if laid one on the other? 


» 375 We add thousandths just as we add tenths and 
+.250 . hundredths. Add the thousandths first, then the 
.625 hundredths, then the tenths. Tell how we get the. 


sum .625. 


2. Find the difference in the thic!.ness of the bars. 


375 We subtract thousandths just as we subtract 
—.250 tenths and hundredths. Subtract the thousandths 


.125 first, then the hundredths, then the tenths. 


how we get. the remainder .125. 


3. Show that the remainders below are correct. 


2 


a. .482 b. .325 ‘2. Bos d. 325. se. 
246 - 978 321 . 821 
236 047 004 4 


Why do we write the zeros in b and c, but not in d? 


Find the sums. Check your work. 


a b é d 
4. .492 052 .004 .956 
.261 .068 .002 844 
5. 6375 9.874 7.003 9.070 
2.489 3.628 4.006 8.906 


Subtract. Check your work. 


6. .587 .847 .006 4.962 
.129 .238 .002 1.892 
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Tell 


” 85.368 


24.597 


60.771 


Two Kinds of Thermometers 


John asked his teacher, Centigrade Fahrenheit 


“Miss Smith, whatisthe — Woter boils 100° 2122 
difference between a _ Blood heat 36,7? 98.6° 
centigrade and a Fah- Water freezes 0° 32° 
renheit thermometer?” Golder —17.8° Q° . 
The information at the Very cold. —40° —40° 


right shows the dif- 
ference. Use the picture 
of the thermometer to check the figures. 


1. Tell at what temperature water boils ac- 
cording to the centigrade scale; according to 
the Fahrenheit scale. Seite 
Point of 
Water at 


Normal 
Pressure 


2. Tell the freezing point of water according 
to the centigrade scale; according to the 
Fahrenheit scale. 


3. How many degrees is it from the freezing 
point of water to the boiling point in the 
centigrade scale? in the Fahrenheit scale? 


Normal 


Tempera- 
4. What is blood heat on the Fahrenheit : tre of 
scale? What is it on the centigrade scale? Body 
Does a person who has a temperature of 
38° centigrade have a fever? 
+-Freezing 
Point of 
5. Suppose it is 0° on the Fahrenheit scale. ee 
What is the temperature on the centigrade 
scale? (—) means below zero. 
6. When it is 40° below zero on the centi- pee 


grade scale, what is the temperature on the Mercury 


Fahrenheit scale? 


%7. Show that a temperature of 20° Fahren- 
heit would be below 0° on the centigrade scale. 
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Be sure to put the decimal points in the answers. 


a b ¢ e 
3 4 2 2.6 85.4 
2 # 4 31 23.5 
2. 8 9 io 4.8 96.8 
4 6 a 3.5 85.9 
3. .43 .26 .95 2.83 8.25 
.32 .38 OT 4.07 7.98 
4, .2538 .375 842 8.325 9.784 
.218 .598 .7139 7.569 8.597 


If you need help, turn to the pages at the right. 


Interesting Things to Look Up 


Diagnostic Test in Addition of Decimal Fractions 


(162) 


(164) 


(173) 


(180) 


If you have no work to correct on the test, look up one of 


the topics below. 


1. The Dewey decimal system used in libraries. 


2. The history of decimal fractions as given in a reference 


book. 


3. Decimal fractions found in newspapers. 


4. Decimal fractions in reference books and in textbooks 


of other fields of study. 
5. Weather reports in newspapers. 
6. How people use decimal fractions in industry. 
7. The mill as a unit of money. 


8. The use of decimal fractions in athletics. 
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BUSHELS PER ACRE 
BARLEY 26.3 BU. POTATOES 212.4 By, 


CORN 42.7 Bu, 


FLAX SEED 11.1 Bu. 
- OATS 


How Large Are Our Crops? 


John prepared a report about the average number of bushels 
per (on one) acre for some important crops. 


1. Which crop produces the largest number of bushels per 
acre? Which produces the smallest? 


2. How many more bushels per acre are there of potatoes 
than of rice? How many more than of corn? 


3. How many fewer bushels of rye are produced per acre 
than of wheat? than of barley? than of oats? 


4. A farmer produced 153.8 bushels of corn per acre. How 
much more than the average given above was this? 


5. A farmer produced only 8.4 bushels of wheat per acre. 
How much below the average given above was this? 


6. A Washington farmer produced on the average.28 bushels 
of wheat to the acre. At $2.50 a bushel, how much would he 
receive for the crop produced on an acre? 


7. A Maine farmer produced on the average 212 bushels of 
potatoes to the acre. At $1.86 a bushel, how much would he 
receive per acre? 


8. A farmer sold 37 bushels of oats at 26 cents a bushel. 
How much more would he receive at 80 cents a bushel? 


* 9. Find the number of pounds per bushel for each crop 
listed above. 
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Measuring the Food Value of Milk 


To measure the food value of milk we find the amount of 
butterfat in the milk. 


1. How much butterfat is there  Butterfat in 1 Ib. of milk. 
in one pound of the milk of a Jer- Jeqaad 052 Ib. 
sey cow? of a Durham cow? of a Guernsey O51 Ib. 
Holstein cow? Durham .040 Ib. 


Ayrshire — .036 |b. 


2. How much more butterfat 1s Holstein .034 Ib. 


there in one pound of Jersey milk 
than in one pound of Guernsey milk? 


Think: .052 lb. — .051 lb. = ? |b. 


.052 When we subtract the numbers in thousandths’ 

—.051 place, the remainder is 1 thousandth. We write in 

001 the two zeros to hold tenths’ place and hundredths’ 
place in the answer. 


3. How much more butterfat is there per pound in Jersey 
milk than in Durham milk? than in Ayrshire milk? than in 
Holstein milk? 


4. How much less butterfat is there per pound in Holstein 
milk than in Ayrshire milk? than in Durham milk? than in 
Guernsey milk? 


5. In 100 pounds of Jersey milk there are on the average 
about 5.19 pounds of butterfat. In 100 pounds of Holstein 
milk there are about 3.43 pounds of butterfat. Find the 
difference. 


+ 6. Find out what is meant by the 34% on the 
milk bottle top. 
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Diagnostic Test in Subtraction of Decimal Fractions 


Be sure to put the decimal points in the answers. 


a b c d e 

I. 5 <3 8 6.8 8.4 (166) 
4 2 4 5.3 2 

20°18 1.4 dled 9.2 87.5 (166) 
ai _6 & ~~ 46 29.6 

3.30 .86 .82 8.47 9.54 (174) 
24 06 Al 2.33 3.78 

4. .483 023 485 8.596 7.142 (180) 
s20d .396 391 5.478 4.356 


For help, turn to the page given at the right of the row. 


Checking Up 


This is a good time to check up on the new work we have 
studied this year. 

Work the first two examples in each row of the following 
diagnostic tests. If you make any errors, work the whole 
row of examples. 


1. Diagnostic test for two-place divisors, page 70. 
2. Diagnostic test for three-place multipliers, page 141. 
3. Diagnostic test for addition of unlike fractions, page 108. 


4. Diagnostic test for subtraction of unlike fractions, page 
11%, 


5. Diagnostic test for addition of decimal fractions, page 
182. 
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Test in Addition and Subtraction of Decimals 


1. 3.6 2. 26.895 3. .68 4, .473 5. .032 


+1.8 +34.962 +.74 + .267 +.046 
6. 4.3 7. 8.07 8. .857 9. .18 10. 1.46 
—2.6 — 2.63 — .368 — .09 —1.37 


How Well Do You Understand Decimal Fractions? 


1. Write as mixed numbers: 
a. 1.3 b. 24.73 c. 5.027 d. 16.09 


2. Write as decimal fractions: 


is 24, 3 _9_ 
a. To b. oo Cc. [000 d. to00 


3. Write in decimal form: 
a. Six and five hundredths b. Ten and one thousandth 


4. Tell in what place 2 is written in each number below. 
a. 3.2 b. 24.6 c. .342 d. 285.769 e. 1.529 
* Just for Fun 


1. Suppose that you did not know how to divide by a two- 
place number. How could you find the quotient of 256 + 32? 


a. You know that 4 X 8 = 32. What is the quotient when 
you divide 256 by 4? 


64 2 ? 
(1) 4)256 (2) 8)64 (3) 32)256 


b. If you now divide the quotient of 256 + 4 by 8, what is 
the quotient you then get? 


c. Now divide 256 by 32. Is the quotient the same as 
either quotient in a or b? 


2. Use the same two ways to find the quotients below. 


a. 18)162 b. 56)392 c. 63)378 
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Getting Ready for the Progress Test 


Practice Test in Addition 


b c d 
4.56 .796 97.2 
6.40 .869 395.0 
4.12 -465: 38.4 
3.84 .671 508.1 
>, at 63 74 5 95 
53 73 64 62 72 
Practice Test in Subtraction 
1. 9308 IEP} 1600.6 $152.05 $41.04 
38015 9.824 824.7 75.19 36.06 
2. 8 62 5d 62 gi 
13 2% 24 22 42 
Practice Test in Multiplication 
1. 438 139 798 $36.90 $36.84 
_39 _76 28 80 51 
2. 857 906 684 $5.97 $27.85 
600 960 214 754 809 


Practice Test in Division 


1. 8)5184 6)4254 7) 6862 9) 63,720 5) 53,829 
2. 42)29,417 85)34,510  56)8568  34)8264 65)5213 
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How Well Do You Understand Our Number System? 


1. How many places to the left of ones’ place is hundreds’ 
place? thousands’ place? tens’ place? 


2. How many places to the right of ones’ place is hun- 
dredths’ place? thousandths’ place? tenths’ place? 


3. How can we tell that a given number is a decimal? 
What does the zero before the decimal point show in 0.25? 


4. Use the digits 2, 7, and 4 once each. Write the largest 
whole number possible; the largest decimal fraction possible. 


5. Use the same digits once each. Write the smallest whole 
number possible; the smallest decimal fraction possible. 


6. Use the digits 3, 6, and 0 once each. Write the largest 
whole number possible; the smallest decimal fraction possible. 


7. The 3 in 34 is how many times as much as the 3 in 43? 
8. The 3 in 23 is what fractional part of the 3 in 32? 


9. The number of tenths in 1 is how many times as many 
as the number of tenths in .1? 


10. How many tenths are there in 1.1? 


11. Write with figures: ten million; one hundred thousand; 
1 billion; one thousandth. 


12. How many tens are there in 120? How many ones? 


13. Does the place in which 4 is written in the number 
124 have any name? 


14. Explain why .2 and .20 have the same value. 


15. Write as decimals: 2 tenths; 2 hundredths; 2 thou- 
sandths. 


16. Write as common fractions: .7; .009; .13. 


+ 17. The 4 in 42 is how many times the 4 in .42? in 2.4? 
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Progress Test V 


1. $796.48 2. $980.75 3. $28.75 4. . 

(10) +17.85 (15) —936.68 (19) _X9 (24) a 
5. 82 6. 2 7 82 8. 94 
(91) +64 (104) +3 (93) —4% (113) —4¢ 

9. L of $.72 = 10. 536 ri. 807 12. $6.50 
(28) (19) x 40 (139) <x 706 (139) x 590 

13. 28.4 14. 8.975 15. 12.04 16. 048 
(162) +16.9 (180) +7.468 (174) —16.38 (180) —.029 

17. 16)1284 18. 39)30,592 19. 78)52,260 20. 46)27,784 SIP 
(66) (60) (52) (31) EE 


For help, turn to the page given below the number of the 
example. 


*For Those with No Work to Correct 


1. What is the smallest possible three-place decimal frac- 
tion? What is the largest possible three-place decimal fraction? 


2. Use the digits 4, 1, and 9 only once each. Write the 
largest possible number; the smallest possible number. 


3. Use the digits 3, 8, and 5 once each. Write the largest 
possible mixed decimal containing hundredths with 8 in 
hundredths’ place; in tenths’ place; in ones’ place. 


4. Arrange these numbers in order of their value, placing 
the number with the largest value first: 


a. .65, .09, -875, .7j .12,. 30. 


b. 6.24, .675, 6.4, .68, 6.9, 6.08. 
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Test in Problem Solving V 


1. If 4 yards of ribbon cost $2.68, how much does the 
ribbon cost a yard? 


2. Mary is 53% inches tall. Bob is 494 inches tall. 
How much taller than Bob is Mary? 


3. Find the amount of lace needed for the edge of a 
square tablecloth that is 53 feet on a side. 


4. Bob can run 50 yards in 7.1 seconds and Jim in 6.9 
seconds. Find the difference in time. 


5. At a 4-off sale, Arthur bought a chemistry set that 
usually sold for $7.50. How much did he pay for the set? 


6. At 3 for 25 cents, how many valentines can you buy 
for a dollar? 


7. What part of an hour is 36 minutes? 


8. Patty read a 600-word story in 4 minutes. Mary 
read it in-5 minutes.» How many more words per minute 
did Patty read on the average than Mary read? 


9. Ann has a ribbon 10 feet long. She cuts off two 
pieces, one 34 feet long and one 23 feet long. How long is 
the piece remaining? 


10. Tomatoes are on sale at 3 cans for 25 cents or 9 


cents a can. How much is saved by buying 6 cans of 
tomatoes, 3 cans at a time, instead of single cans? 


Did you beat your score on the last test? 
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CHAPTER VI 
Fun in the Summer 


1. It is 63% miles from the Jackson home to Forest Lake. 
It is 2345 miles beyond Forest Lake to their cabin. How far 
is it from their home to the cabin and back home again? 


2. Dick caught one bass weighing 4 pounds 10 ounces and 
another weighing 2 pounds 8 ounces. What was the total 
weight of the bass in pounds and ounces? 


3. There is a village across the lake. It is 13 miles by 
motorboat from the Jackson cabin to the village. How many 
miles is it by motorboat to the village and back again? 


4. Betty can swim 50 yards in 24 minutes. Dick can swim 
the distance in 15 minutes. How much less time does it take 
Dick than it takes Betty? 


5. Dick sells frogs to fishermen at 3 for 25 cents. How 
much does he receive for a dozen frogs at this rate? 


6. Betty and some friends left at 8:45 one morning on a 
hike to a waterfall. They returned at 4:30 that afternoon. 
How many hours long was the hike? 


%* 7. Find out why there are hunting and fishing seasons. 
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Are You Ready for Multiplication of Fractions? 


I. Be sure that you know how to reduce fractions to lowest 
terms. 


Reduce the following fractions to lowest terms: 


& 10 15 4 12 
12 20 576 834 


8 


If you need help, turn to page 83. 


II. You may get answers like the fractions below. Express 
them in simplest form: 


1 1 3 26 90 45 


4 4 3 4 16 24 


If you need help, turn to page 89. 


Ill. Check up on multiplication of whole numbers. 
Work the first two examples in each row in the diag- 
nostic test on page 21. 


IV. Be sure that you understand the meaning of fractions. 
What fractional part of each drawing below is shaded? 


© ES PF - 


If you need help, turn to page 81. 


V. Use addition instead of multiplication to find the 
answers to the following: 


1. Three 12’s 3. Two 14’s 5. Four 23’s 
2. Four 36’s 4. Three ?’s 6. Four 34’s 


7. How much greater than one whole is the sum of the 
shaded parts in the drawings below? 


GI:49 BA 
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Pictures Tell Multiplication Stories 


1. We can picture the multiplication of fractions as shown 
below. Explain the story each set of drawings tells. 


a 
(4&5. r@ AxXZago1 


How much is $ + 4% + 4+ %? Show this with cut-outs. 


3 xX 
How much is $ + 3 + 


Sasi SiSaS 
c 2 R= = or 


3. What two examples are pictured by each set of drawings 
below? Show the answers with drawings. 


rs, rt 
1 \ 1 Mi 
— od ee 
b oy a. — -, ~ 
be 


4. Picture each of the examples below with drawings. 


o2X = 9 = 1 co 4X4=2=13 
so ae ee ee 
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Using Fractions in the Home 


1. Jane made 1? pounds of walnut fudge and 24 pounds of 
chocolate fudge. How many pounds of fudge did she make? 
How many pounds more of chocolate fudge than of walnut 
fudge did she make? 


2. Ann cut a ribbon ? yard long from a ribbon that was 
1% yards long. How long was the piece of ribbon remaining? 


3. Mrs. Clark bought 14 pounds of meat on each of three 
days. How many pounds of meat did she buy in three days? 


4. Tom needs a board 34 feet long to make a shelf in his 
room. He has a board that is 24 feet long. How much too 
short is it? 


5. Mary has only 3 apples to share equally with her three 
playmates. What part of an apple should each one receive? 
Use a drawing to picture how Mary can share the apples. 


6. Keith is 5 feet 24 inches tall. How 
many inches tall is he? 


7. What part of the whole cake at the 
right are 4 pieces of the cake? 


8. Helen plans to practice 45 minutes each day on the 
piano. What fraction of an hour is 45 minutes? How many 
hours would she practice at this rate in 6 days? 


9. Grapefruit are on sale at 3 for 25 cents. How much 
would you have to pay for one grapefruit? 


10. How much does $ pound of butter cost at $.74 a 
pound? 


+11. How are fractions used in cooking and measuring 
foods? 
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Finding Products in Multiplication of Fractions 


1. The example 2 X { inch means that we are to find how 
much two 4 inches are. Use the piece of ruler to show that 
2 X zinch = 2 inch, or 3 inch. 

2. How much is 3 X % inch? 


Use the piece of ruler above to find the answers: 


3. 4X qin. = 6.7 X in. = 9.3 X $in. = 
4.5 X gin. = 7.8% hi. = 10.4 X Zin. = 
s. 6 4 aan = 8.2 xX 2m, = ll. 2X 4 in, = 


A Reminder 


Be sure to remember these important points: 
a. Reduce all fractions in answers to lowest terms. 


b. Change all improper fractions to whole numbers or mixed 
numbers reduced to lowest terms. 


Reduce the fractions below to lowest terms where this has 
not already been done. 


{. S—igeas a ae ae 580.48. 27 
* 4) 8) JI = 02 “Lo2; 20 50? 489 51 
ia at ge is ie 27 pela ae 
2. 16? 15” 20 A. 6 44) 27° 32 


) 
ro 
nS 
fo) 
fo) 


Express these improper fractions in simplest form: 

Lis) it i @ 12 16 20 
7. “a> O 4 9. “g> 3 2 11. to to» To 

as) abs 6! OF 0. iS 0. ~ 33 

Ler 9% 8 10. “3, to “3 12. & “a> 3 


Gere tre +s = 5. 63 + 6% + 6% = 
2.4 +2437 2 = 6. 163 — 7% = 
3.44 444444444 = 7. 628 X 7140 = 
4.12 +13 +18 = 8. 641,103 + 87 = 
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Multiplying Fractions by Whole Numbers 


1. Find the perimeter of the square by 3" 
adding the lengths of the four sides. a 

Think: a" +} 3” 4. 3” -f 3” = 12” 3" Ei 
or 3 inches. + M 


2. Another way to find the perimeter 
would be to find 4 x 3” since the four 
sides are equal. Study the work below. 


4 xX 3 fourths is 12 fourths, just as 4 x 8 cents is 12 cents. 
2. ees . 02, .. wi tf _. 7s = 
4X, = A in. = 7] in. = 3 in. 4 = 4/12 =3 


The answer is the same in problems 1 and 2. 


3. Find the perimeter of this square by addition; then by 
multiplication. 


4. How were the products below 


found? ; £ 
1 2 >< i 2 
cotati wel ; 
3 3 xX 3 9 7 4 
2_%Ae _¥ wi 8 
b. 3 X fi Z 4 24 
To multiply a fraction by a whole number: zt 
a. Multiply the numerator by the whole number. 
b. Divide the product by the denominator. 
M. ; 1 2x 2.1 
0 Thus: 2 x 7 = mi =475 
E 
® Multiply. Express the products in simplest form. 
R a b c d e 
m5. 2Xe= 3XF= 4XE= S5XF= BXER= 
| 
c -2xX$= 38xXZe= 4XF= COXGF= BXFZH 
~5X$= 38XP= 2xXF= S5SXF= ECXGZH= 
~8xXg= 5X$E= 4XF= CXF= 10XFH= 
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Multiplying Whole Numbers by Fractions 


You know that 2 x 3 has the same product as 3 xX 


2. 


In the same way 2 x 4 and } X 2 have the same product. 


1. Go over the work below to see that it is correct. 
4x5 - iM fy aX 4-$-13 
5x5 = 7M 8g zx 5-23-13 
pe eee 
7x5 = Xt lay zX7=f=28 
gx 5-2 Xt 3 3X8 = 2-28 


2. Make multiplication tables like those above for 3; Z; ios. 


Multiply the following: 


a b c d e 
3.5xX4= oe 3X4= 6xé= x3 
AGRT= 4xi= 2X62 6Xi= TXz 

5. How much is } of 20? How much is } x 20? 
6. How much is ¢ of 20? How much is 2 x 20? 


7. How many inches are there in 3 foot? in £ foot? 
8. Find gof 24;  ¢of24; of 82: 2 of 12, 
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Going to School 


On School Grounds 


In School Building 


At Home 


In Other Places 


Where Accidents Occur to Children 


1. Tell how many accidents out of one hundred occur when 
children are going to school. Tell how many occur on school 
grounds; in school buildings; at home; in other places. Where 
are some of the ‘other places” that accidents occur? 


2. Where do the fewest accidents occur? the most accidents? 
How does the graph help you to tell? 


(One out of a hundred means one-hundredth, or zg of the 
total number.) 


3. Tell what fraction of all accidents occur on the way to 
school; on the school grounds; at home. 


4. How many accidents in a hundred occur at school and 
on the way to school? Show that this is almost half of every 
hundred accidents. 


5. How many more accidents in a hundred occur at home 
than on the school grounds? 


6. How many accidents in a hundred occur at home, at 
school, and going to and from school? What fraction of all 
accidents occur in these three places? 


y&e7. Where do the children in your school have accidents? 
Discuss ways of reducing the number of accidents. 
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A Penny for Twelve Minutes 


In some places, the cost of parking an automobile is 5 cents 
an hour. The money is placed in a parking meter. People 
who wish to park less than an hour can put pennies in the 
meter. They put in one for each 12 minutes they wish to stay. 


1. At 5 cents an hour for parking, how many minutes may 
one park for 1 cent? 


2. A car can be parked for up to 12 minutes for 1 cent. 
How long can a car be parked for 2 cents? How long for 4 
cents? 


3. How many pennies must one pay to park a car for 36 
minutes? 


4. Why would it cost 2 cents to park a car for 20 minutes? 


5. How much would it cost to park a car for 40 minutes? 
for 50 minutes? for 25 minutes? 


6. How much would it cost to park a car for ; hour? How 
much to park a car from 3:30 to 4:00 in the afternoon? 


%*7. In many cities the cost of parking a car is 5 cents, 
sometimes 10 cents, for 1 hour or less. Which system is better, 
1 cent for each 12 minutes or 5 cents for 1 hour or less? 


Finding Part of a Number 


1. How many ounces are there in # pound? 


Think: 16 oz. =1Ib. #o0f16 = % x 16 = 


2. 2hr. = ? min. 5. git. = cig 8. 3 bu. = ? pk 
3. } min. = ? sec. & yd, = ? in, 9. 2 doz. =? 
4, 2 gal. = ? qt. 7. & bu. = ? gt 10. 2 ton = ? lb 


Multiplying Mixed Numbers by Whole Numbers 


Fal 


14 x) 
4 (4 x1) 


a. 


8 


PM 
(0) 
R 
E 
P 
R 
A 
( 
oa 
| 
c 
“E 


5 


1. What is the total distance around the 
edge of this square tablecloth? 


1g yd. + lg yd. + li yd. + 1h yd. = ? yd. 
2. Get the answer by finding 4 x 14. 


To multiply 13 by 4, first multiply + by 4. 
4 X 4 = ¢ =.1. Write the 1 as shown at the 
left. Then multiply the 1 in 1} by 4. 4 x 1 
= 4, Write the 4 under the 1. How much is 
1 + 4? Is this product the same as the sum 
in problem 1? 


3. Explain the work below and show that it is correct. 


23 

X5_ 
25 (5 x} 
10 (5x2) 

12 


b. 72 c. 84 
x3 x2 
1¢ 3 x3 % (2 x4) 
21 (3x7) 16 (2 x8) 
224 162 = 164 


4. How much ribbon is needed for 4 bows if 13 yards are 
needed for each bow? Why can the answer not be as much as 


yards? . 


5. Find the total weight of 5 chickens if their average 


weight is 33 pounds. Why must the answer be greater than 
15 pounds? 


Multiply. Go over your work to correct any errors. 


heer: 


b c d e f 
42 63 14 93 88 
B a. Z a. mn 
a rr a 

a a .. a 


lf ~~ < 4 Le : : e ; 
Ve f | ee ea 
= &C. &~  FRuits, | BUTTER, mail 


“AD POTATOES SUGAR VEGETABLES FATS, OILS NEAT FISH EGGS MILK 
INTHE UNITED STATES aoe a 


Ib | 2a | 2ib 8h | ib (28mit 6 7 pt 
| IN GREAT BRITAIN | 
Ib} 35 1b 7 2Ib] = 5 Ib, sib. 2h1b\41b) 4 -5pt 


a a 


Our Neighbors’ Food 


This table shows the average amount of food eaten weekly 
by one person in the United States and in Great Britain. 


1. Of which foods did the average person eat the same 
amounts weekly in the two countries? 


2. Of which foods did the average person eat more weekly 
in the United States than in Great Britain? How much more 
of each kind? 


3. Of which foods did the average person eat less weekly 
in the United States than in Great Britain? How much less 
of each kind? 


4. How many quarts of milk did the average person drink 
weekly in the United States? How many in Great Britain? 
Find the difference between the two amounts. 


5. Find how many pounds of fish a family of 4 persons ate 
weekly in the United States; in Great Britain. 


6. How many less pounds of potatoes did a family of 4 
persons eat weekly in the United States than in Great Britain? 


*7. Find’ the amount of each food eaten in each country 
in a year by one person. Count 52 weeks as a year. Make a 
neat list showing these amounts. 
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$ yd. | yd. | yd. 
Multiplying Whole Numbers by Mixed Numbers 


1. Find the cost of 24 yards of cloth at 30 cents a yard. 


M 

0 ; 7 

E 2. Find the cost of 24 yards of cloth at 40 cents a yard. 

iy 3. How many minutes are there in 22 hours? 
a Multiply. Go over your work carefully to check it. 

“f a b c d e f 

a) 4. 12 16 24 35 $.20 $.16 

49 23 384 48 4a 8 


5. 15 20 17 21 $1.60 $5.00 
43, 21 68 48 43 


Practice What You Have Learned 


a b c d e f 
1 7% 9% a 36.47 63 26.4 
—28 —24 A 2448 +52 +18.9 
2 6 65 Ts 7k 84 4.86 
—22 x4 +6% —5F x2 +6.94 
3.$xX5= 92 7.81 64 84 9 
+28 —2.93 x5 —64 x25 


4. Divide the numbers below by 58; by 75; by 96. 


a. 2784 b. 35967 c. 52490 d. 42340 e. 40484 
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Bill’s Earnings 


Bill earned money in the 


spring by raking lawns and Homes Time Earnings 
clearing yards. He charged | my. Brown 3th ob. ? 
40 cents an hour for his ity. Adare She 2 
work. The list shows the Mr. White Lhe & > 
people for whom he worked. a 

It also shows the number | Mt Salzman 4 hr. ee. ? 
of hours he worked for Total a. ? ab es 


each one. 


1. Copy the list without the question marks. Find the total 
number of hours Bill worked for these people. 


2. Find next how much Bill earned at each home. 
3. Add to find the total amount Bill earned. 


4. There is another way to find the total amount Bill 
earned. Multiply the total number of hours he worked (a) 
by the amount he earned an hour, 40 cents. 


5. Bill raked Mr. Smith’s lawn in 2 hours 45 minutes. 
How much did he earn? Think: 45 min. = ? hr. 


6. Bill began raking another lawn at 8:30 a.m. and com- 
pleted the work at 10:15 a.m. How much should he receive 
for this work? 


¥7. Bill worked for Mrs. Knight from 1:50 p.m. until 3:20 
P.M. How much did he earn? 
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Diagnostic Test in Multiplication of Fractions 
and Whole Numbers 


Find the products. Go over your work to check it. 


cn 


da b ¢c d 
1ex4= FX6= FX9=  FXWZ= (197) 
2.45 xX5 = ei = 2x10= %@xX10= (197) 
3.4K $= 6X = 8 xX ¢= 12 x ¢ = (196) 
4,.5X%= 4X ¢e= 4x25 10 x % = (196) 
5 65 8z 92 62 (200) 

4 4 5 8 
6. 8 10 11 14 (202) 

35 4} 34 oe 


Correct all errors in the test. If you need help, turn to the i 
page given at the right of the row. 


Checking Up 


Work the first example in each row in the diagnostic tests 
on pages 108, 117, 182, and 185. 


cS 


* Interesting Things to Look Up 


1..How cloth is measured at the dry goods store. 
. Kinds of graphs found in newspapers and magazines. 
. What the numbers on radio dials mean. 
. Controls on modern gas and electric stoves. 


. Serial numbers on bicycles and automobile engines. 


2 

3 

4 

BS) 

6. Record crops. 
7. The meaning of ‘net weight.” 

8. How the sizes of gloves and mittens are indicated. 
9. The meaning of ‘‘gross weight.” 
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Fruit and 
Vege- 
tables 

[bemrozs 


Cereals 
Flour 


Milk Meat 


lby=s0z- 


1 to 3 
4to6 Tinea he 
7 to 9 9238 

10 to 12 


1. For what ages does the table give information? 


2. Under each kind of food are given the amounts children 
of each age group should eat. How much fruit and vegetables 
should a child age 1 to 3 years eat? a child age 4 to 6 years? 
age 7 to 9 years? age 10 to 12 years? 


3. How much of each kind of food should an 11-year old 
child eat? 


4. How many eggs should a 7- to 9-year-old child have a 
day? At 60 cents a dozen how much do 7 eggs cost? 


5. How much less than 1 pound of sugar should a 4- to 6- 
year-old child eat in a week? a 12-year-old child? 


6. Find the total weight of the foods given above that a 
12-year-old child should eat in a week. Do not include eggs 
and milk. Find the total also for a 9-year-old child. Do you 
eat the right amounts of these foods? 


%&7. Make up five interesting problems about the foods that 
children should eat. Use facts from the table. 
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Arithmetic of the Dairy Farmer 


The amount of land needed to produce food for one dairy 
cow for one year is given below. 


Pasture 2 acre Oats 2 acre Silage 14 acres 
ri rn 8 
Hay 14 acres Barley § acre 


1. Find the total number of acres needed to produce the 
food consumed by one cow. 


2. How much more land is needed for hay for one cow than 
for pasture? than for oats? than for barley? 


3. How many acres of land are needed for pasture for a 
herd of 8 cows? of 12 cows? of 14 cows? of 17 cows? 


4. How many acres of land are needed to provide 10 cows 
with enough hay? oats? barley? silage? 


5. A good cow produces about 12 quarts of milk a day. 
Allow 1 quart for each person a day. How many good cows 
will produce a day’s supply of milk for a city of 12,000? of 
240,000? of 3,600,000? 


6. Find the cost of milk for a family of 4 persons for 1 
week at 19 cents a quart. Allow } quart a day for each person. 


7. Suppose the price of milk rises 2 cents a quart. How 
much more will the cost of milk for 4 weeks be for a family 
of 4 persons? Allow % quart a day for each person. 


+g. A creamery sells milk by the quart at 19 cents and by 
the gallon at 68 cents. How much less would 28 quarts of 
milk cost by the gallon than by the quart? 
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Finding Parts of Fractions. 


1. Show that in A half of a half circle is yellow. « «. 


2. What part of the whole circle A is yellow? Use the 
drawing or your cut-outs to show that 5 0f $ is:de 1) 


3. What part of the whole circle B is blue and yellow? 
What part of a quarter circle is yellow in B? What part of a 
whole circle is 4 of 4 circle? Use your cut-outs to prove that 
2 of 2 is -t.. ? . 
3 Of 7 is 3. 

4. The heavy lines in C divide the half circle into four 
equal parts. Use the ‘drawing to tell what: part of a whole 
circle 4 of 3 circle is. Fou UP sais 

5. How much is 3 of + circle? How much is 4 of 3 circle? 

6. Use drawing D to tell how much 3 of 4 circle is. 


7. Use drawing D also to tell how much 3 of 4 circle is, 
Use the piece of ruler to answer the problems below. 


8. How much is 4 of 3 inch? 
9. How much is $ of + inch? 
10. How much is 2 of 4 inch? 
11. How much is 3 of 2 inch? 


tole 
xX 

dH 
> 
a 
° 


Just as. 5 of 4 means 4 x 4, so 3 of 4 means 
2 of 7 means 4 x 2, 


Practice What You Have Learned 


a b c d 
Pods B+ ee. B+ig= 30.4894 
208.>25., €-£= 81-32 = 5.64 ~3097 = 
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Multiplying Fractions by Fractions 


. What part of the rectangle in A is shaded? 


2. What part of 5 of the rectangle is brown in B? Use the 
drawing to tell what <n of a whole es 4 of § of it is. 


3. We can find 4 of 5 by finding + + as shown below. 


First multiply the two numerators. 
1X1 = 1. Then multiply the two de- 


ul = nominators. 4 X 2 = 8. 
2 4x The product is }. The product is the 
same as the answer to problem 2. 


4. Use = pieeeris in C to prove that 3 of 4} is 3. Then 
multiply # 3. to find what’ the product of the two fractions 


3.1 axl 
a*%o"au%2° ' 


5. Use D to find how much 4 of 7 is. How much is 4 X #3? 


is. 


6. Explain the steps in the work below. 


1 r 1x1 _ 2b . tx _i1xi_l 
eo he es ae (4% 7"-4x2° 8 
“ri 4 1x1 41 ee eae ee ees 
BONG aN4 8 “9°38 2a @ 
Copy and multiply. Go over your work to check it. 

a b c d 
7.axt= Xe eS ae wy X 3 
8X he eX rhe The X rhe = HX eH 
9 4X= 3 X3= +x = 2x i= 


10. How many minutes are there in half of a quarter hour? 


1. How many minutes are there in half of a half hour? 
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*A Short Cut in Multiplying Fractions 


When we work the example } X 32, we first multiply. Then 
.we reduce the fraction. 


1. By what number do we divide both numerator and 
denominator of 43 to get 8? 


We Can Divide before We Multiply 


Some people divide a numerator and a denominator by 
the same number before they multiply, as shown below: 


You can see that 3 and 6 are both divided by 3. 


3)3 —? 36 =? The numbers divided by 3 are both 
cancelled, as shown above. Be sure to 
multiply the right numbers, as shown above. 


2. In the example $ x §, which numerator and which 
denominator can both be divided by 3? Explain each step in 


5 2 Bde 9 the work at the left. Find the product 
= xz = — =? «also by multiplying before you divide. 
= x Which way seems easier? Why? 


3. Explain the work in the examples below: 
3 1 1 £5 
won ESN TE Set Bl 
me a een es 94 Bi ail SNAP 9 
5 1 3 4 


Find the products. Divide before you multiply. 


MO=4oOpway myoz 


SBR Fg hae = 9 eR ts Se 
SEX to EXE SE Ox ea 72,8 x ge K @ 


y 


+ pope ak 


Oh say can you see, by the dawn's ear-ly light 


Fractions in Music 


1. The line of music above is written in ‘‘three-four” time. 
How can you tell? 


2. The 2 at the left is called the time signature. The 3 
tells us that there are 3 counts or beats to a measure. The 4 
tells us that a quarter note gets one count or beat. The 
number 2 means that 3 quarter notes make up one measure. 
This is true for any group of notes that have the same value 
as 8 quarter notes. 

Which of the notes below is a whole note? a half note? 
a quarter note? an eighth note? a sixteenth note? 


o fd eo o@ o 


3. What notes do you see in the first measure in the song? 
What is the total value of the notes? 


4. Find the sum of ‘the values of the notes in the second 
measure. Is their value the same as 3 quarter notes? 


5.-In the third measure you _see.a dotted eighth note: [ 
A dot after a note adds half of its value to the note. How 
much is } of 4? What is the value of a dotted eighth note? 


6. Find the value of a dotted half note; of a dotted quarter 
note. Find the value of the notes in the third measure. 


+7. Find the value of the note missing in each bar below: 


a b e 
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Multiplying Fractions and Mixed Numbers 


. Suppose that there are 13 cakes to be shared by 2 fami- 
a Howe much would 4 of te 13 cakes be? 
' Use the drawings to ae that di x Of 13 cakes is 3 cake. 


2. To find 4 of 14 2 We can multiply as explained below. 


ED Use a ruler to find 4 of 13 inches. 


A, Began how we multiply $ x 12 below. 


5, Tell how to find the products in the examples below. 


a b c d 
6.3 X1i = 3X1 = #X14 = 24 X2= 
7.15 X $= fe 25 XS = 24 Xe = 
8 §X2= 2x4 = aX1g= 13x85 


9. Use a ruler to find 1 4 of 13 inches. Prove by multiplica- 
tion that your answer is correct. 
10. Divide each number below by 75; by 17; by 26. 
a. 3600 b. 45,950 c. 67,875 d. 54,775 e. 53,350 
-211- 


MO—A0QDp DD NDO= 


© 
© 


( “| SPEED LIMIT i . 


| YSeeieasiane-; 


oan t 


ERD 


. NK Sa ar AAAS 
EGE UEOne 
oe Gi 


LO Pr atm Ni 
seas SE See, 


% 
RP HY If 


‘You Are Going Too Fast” 


1. ‘You are going 60 miles an hour, Tom,” his mother said. 
How much faster than the speed limit shown on the sign 


was Tom going? 


2. How many minutes does it take a car to go a mile at 
60 miles an hour? 


3. How many minutes does it take a car to go 20 miles at 
60 miles an hour? 


4. Suppose that a car is going at the rate of a mile a minute. 
Show that it is going at the rate of 88 feet a second. Measure 
a distance of 88 feet on some sidewalk. 


C \ : 
5. A car is moving at the rate of 30 miles an hour. In 
how many minutes does it go 1 mile? 20 miles? 


6. In how many hours does a car go 100 miles at 50 miles 
an hour? at 40 miles an hour? 


7. How many miles will a car go in 1 hour at an average 
speed of 3 miles a minute? 


8. How much farther does a car travel in 24 hours at 50 
miles an hour than at 45 miles an hour? 


9. What are the speed limits for automobiles on streets and 
highways where you live? 
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Changing Mixed Numbers to Improper Fractions 


. Count the quarter circles in the 32 circles in A. 
Hee way to show that 34 is 12 is as follows: 


4 BER ae coe) Sa 


2. Use B above to show that 42 = Then use the method 


1a 
3" 
explained above to change 43 to thirds. 


3. Find the missing numerators below: 
b. 33 = 2 . 48 = 2 d. 44 = 3 


Q 

iw) 
wie 

ll 
Dl 


4. Use C to show that 54 = 12 


There is a quick way to change 53 to halves. Multiply the 
5 by 2 (6 X¥ 2 =10). Then add ‘the 1 (in 5) to the 10. . 
10 + 1 = 11. So 54 = 11 halves or F. 


5. Use this method to change 33 to 13. 


Change the mixed numbers below to improper fractions.. 
6.52, 43, 6 7. 3%, 28, 34 8.53, 7%, 48 


Practice What You Have Learned 


a b c d e 
14x 12 24 X65 7x6 3x4 4X ¢ 
re 
2.8% ¢ px ly 1gsk s Sole Se 
3.63 +53 94x 8 6 — 43 6X43 4x1 
7 en .65 8.4 7 3.1 
+7.8 +.79 —2.1 —.59 —2.8 


5. Divide each number below by 19; by 37; by 46. 
a. 912 b. 11,628 ce. 17,195 d. 13,870 e. 13,262 
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It Pays to Have Good Brakes 
1. What is the title of this graph? 


2. For what speeds are stopping 
distances given? 


3. A car is traveling at the rate 
of 50 miles an hour. The driver 
sees danger. According to the 
graph, how many feet does the car 
go before he applies the brakes? 
How much farther does the car go 
before it comes to a stop? 


4. What is the braking distance 
for a car going 50 miles an hour? 
How much longer than for a car 
going 40 miles an hour? 30 miles 
an hour? 20 miles an hour? 


5. A car is traveling at the rate 
of 30 miles an hour. How many 
feet does it go in 1 second? 


6. It takes a driver 3 second to 
apply the brakes after he sees dan- 


ed oes a 35 ger. How many feet will the car 


travel in this time when moving at 
the rate of 44 feet a second? at the 
rate of 66 feet a second? 


7. The driver of a car with good brakes is going 50 miles an 
hour. Suddenly he sees a child on the road about 50 yards 
ahead. Will he be able to stop the car in time? How. does the 
graph help you to tell? 


+8. How is the braking distance changed by icy streets? by 
wet pavements? by poor brakes? 
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Multiplying Mixed Numbers and Fractions 


1. The cost of the electricity used by the roaster is 33 cents 
an hour. How much would it cost to roast meat for 25 hours? 
How much is 23 X 3% cents? 


2. Explain each step in the examples below. 


3. How can you tell that the answer to a must be more 
than 6 but less than 12? How can you tell that the product 
in b must be less than 1? in c more than 3? 


a b c d 
4.84X8h= 2X8$= 5EXIb= 72X35 = 
5. 25 X = 44x33 = 3X 27.= 382 x 42 = E 
648x922 = 24x32 = 6ix22= 14x21=- 
7.22xX24= 64xX2= 44x%22= 53x 3 = : 
8. At 24.cents an hour, what is the cost of using an electric : 


iron for 24 hours? for 40 minutes? 
%* 9. Prove that the product of 24 x 34 is the same as the ©) 
sum of 2 X 33 + 3 X 33. 
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* You Can Divide Before You Multiply 


1. What is the area of this table top? 


A. 42 X 24 = 
145 70 P ” 
g Xa | tile = Ug 


In A we divide after we 
multiply. Explain how. 
The area is 114 sq. ft. 


B. 45 X 25 = 
7 
M5 _ 85 _ 72 
3 Xe 3 71s 
1 


In B we divide 14 and 2 by 2 before we multiply. Explain 
the work. 


2. Explain the work below. Check with method A. 


a. 52 X12 = b #xX1$= 
5 2 1 5 
BS We _ 5X2 10 _ 4, XW _1xX5 5 
eo” FF 1st 1 KX FF 2&3 * 
1 1 f4 3 


3. How much do # dozen eggs weigh if one dozen eggs 
weigh 13 pounds? 


Find the products below..._Use methods A and B for rows 
4 and 5, and any method you wish for rows 6 and 7. 


a b Z d 
48x28 = 42x$= 2x38h= 14x35 
5. 44 X 25 = 24 X15 = & x 52 = 42 x 62 = 
7.98 X33 = 28xX4$= 4x4b= $x 3§ = 


8. Find the area of a room 123 feet long and 9% feet wide. 


9. Find the perimeter of a 204 foot square rug. 
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Multiplying Measures 


1. Bobby needs 4 boards, each 3 feet 2 inches long, for a 


book shelf. How many feet of lumber does he need? 


Method I Multiply 2 in. by 4. This is 8 in. 
3 ft. 2 in. Multiply 3 ft. by 4. This is 12 ft. 
x4 Show that 12 ft. 8 in. = 122 ft. 
12 ft. 8 in. Check the answer by addition. 
Method II 


Change 3 ft. 2 in. to feet. 3 ft. 2in. = 35%, ft. or 34 ft. 
4x 34 ft. = 124 ft. = 122 ft. Check by addition. 


2. Explain the work shown below. 


I. 3 gal. 2 qt. II. 3 gal. 2 qt. = 35 gal. 
x3 
9 eali6 qt = 3X33 =3x $= 3 = 104 
10 gal. 2 qt., The result is the same as for I. 
or 10% gal. 


3. Use both methods to find the products of the following: 


a. 5 hr. 15 min. b. 4 ft. 8 in. c. 2 lb. 8 oz. 
x8 x2 x6 


4. A motorboat goes a mile in 1 minute 30 seconds. How 
long does it take the motorboat to go 7 miles? 


Use the method you prefer to find the products below. 


5. 3 min. 15 sec. 7. 8 ft. 75 in. 9. 4 qt. 1 pt. 
x4-- x2 x5 
6. 2 lb. 4% oz. 8.. 3 yd. 2 ft. 10. 2 hr. 42 min. 


x3 x6 <6 
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From the Back of a Sheep to My Back 


1. Lambs weigh about 94 pounds when born. They double 
their weight in 15 days. How much do they then weigh? . , . 


2. The wool (or fleeces) clipped from 68 sheep weighed 578 
pounds. What was the average weight of the fleece from each 


sheep? 
3. About 2 of the weight of a fleece is dirt and grease. 
ighs 84 


What is the weight of the wool in a fleece that we 


pounds? 
4. Mr. Smith sold!150 pounds of wool at 40 cents a pound. 


How much did he receive for the wool? 
5. Yarn is often sold by the ounce. How much did Mr. 


Smith receive for one ounce of wool? 
6. Mary is knitting a crib blanket. She uses baby yarn 
oes one 


; \ 


costing 43 cents for a l-ounce skein. How much d 


pound of the yarn cost? | 
7. Ann is knitting herself a sport jacket. The yarn costs 
64 cents for a 2-ounce skein. At that price how much does one 


pound of this yarn cost? 

8. Patty is knitting a sweater with heavy yarn costing 95 
cents for a 4-ounce skein. The sweater will weigh 12 ounces. 
How much will the yarn for the sweater cost? 4 

9. The wool for a $30.00 boy’s suit weighs 12 ‘pounds 
Find the value of the wool at $1.80 a pound. 


+10. Why does the suit cost so much more than the wool it 


contains? 
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Another Way to Multiply Whole Numbers and 
Mixed Numbers 


1. How much does a 3%4-pound chicken cost at $.50 a 
pound? 


A. $.50 B. 3! x $.50 = 

x33 | 

25 (5 x 50) 7 ($3.50 4 

150 (3 x 50) > X $.50 = Ss $1.75 
hie In A we multiply by the method 


shown on page 202. In B we change 
34 to an improper fraction and multiply. 
Sometimes it is easier to use method B than method A. 


Use method B in these examples. Check with method A. 


Q b c d is 

242X183 = 38x14= 72x15= 8&§x20= 

3. 18 x 32 = MX 2. S Sees 3% X17 = B 

Use the method that seems most sensible in these examples: C 

a b c d i 

4.64X18= 64x15 = 84x 26= 72x 40= I 
5. 12662 =  12%42 = «x 8eZ=- 17 X3E = 
6. 33 X 30 = 20x 22= 384x3;= 2% x 20 = 


Practice What You Have Learned 


1. Add 2# to each of the numbers below. 
a. 6 b. 42 c. 3g d. 34 e. 62 f. 6 


Ol 


2. Subtract 22 from each of the above numbers. 
3. Multiply each of the above numbers by 3; by 3; by 14. 


4. Multiply $3.60 by each of the numbers below. 
a. 10 b. 100 c. 600 d. 705 e. 5 


IBhco 


5. Divide each number below by 48; by 64. 
a. 1296 b. 1728 c. 43,440 d. 8664 e. 19,856 
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How Large Should the Product Be? 


Copy A and B. Write A.6 X 24= B.4 XK 255 
the products after the ex- 21x 24 = 24x 2i= 
amples. Use your work to 1 K24= 1 xX 2s 
answer the problems below. Lx 24= 5X 24= 

+X 24= tx 2i= 


1. In which example in 
A is the product largest? In which is the product smallest? 


2. In which examples in A are the products larger than 24, 
the number being multiplied? In which examples in A are 
the products smaller than 24? 


3. When the multiplier is larger than 1, is the product 
larger or smaller than the number being multiplied? 


4. The multiplier is smaller than 1. Is the product larger 
or smaller than the number being multiplied? 


5. When the number is multiplied by 1, how does the 
product compare with the number being multiplied? 


6. In which of the examples below will the products be 
greater than }? less than #? How do you know? 


237M E= &EKE= eg 14K G2 LR ES 


7. When the multiplier is larger than 1, the product is 
? than the number being multiplied. 


8. When the multiplier is smaller than 1, the product is 
2? than the number being multiplied. 


In which of the examples below will the product be greater 
than the number being multiplied? less than the number 
being multiplied? Check by multiplying the numbers. 


a b (si d e 
9 13x4$= 2x5i= ixtea 82x9= ixii= 
1, 2e82= Iexe=— 8x b= sXe= 8252 = 
11. gX3= $X1g= 383X835 in X€ 4X g= 


What’s Wrong Here? ) 
|| 


& These examples contain the kinds of errors boys and is 
girls make most often in multiplication of fractions. Y 


Find the errors in each example. Then work it correctly. 


3 3X74 252 2 Axo 8 
A ge = oy ee 2 Ae 
1 3 
Be RS ed L598 22 
3-325 98 = 7 Ana G18 Wa 
7) 5 
6 5 8 
2493 8, _ Dope Oat AD 
5 63X39 =| XZ = 30 6. EX5E=—XG =y =10 
1 2 3 
4 
Find the Reasons for Errors You Make R 
If your work is incorrect, find the cause. Pp 
a b c d R 
1. 3X2 = 6X 3= +X l1l= 8 X 33 = : 
| 
2.84 X 7 = 5e X5 = aXxX2= 13x 3= F- 
3. 3 X 23 = 68 X32 = 24x33 = 22 x 63 = 
4.4% X23 = gw Xif= 2Xi= ixa- & 


Practice What You Have Learned 


I. Add each number in the lower line to each number in 
the upper line. Thus, add 13 to 3%, then to 5, and so on. 


II. Subtract the lines of numbers in the same way. 


III. Multiply the numbers in the same way. 
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The Cost of Electricity in the Home 


1. Which of the appliances costs least to operate for 1 hour? 
Which is the most expensive to operate for 1 hour? 


2. How much more does it cost to use a toaster for 1 hour 
than a dishwasher? 


3. What is the cost of using a sewing machine for 2 hours? 
for 4 hour? for 34 hours? for 45 minutes? 


4. What is the cost of using a fan for + hour? for 2 hours? 
for 43 hours? for 40 minutes? 


5. A toaster is used on the average + hour each day. Find 
the cost of the electricity used by the toaster in a week. 


6. A percolator is used 25 minutes each day. Find the cost 
of the electricity used by the percolator in a week. 


7. The cost of using a 50-watt bulb is 4 cent an hour. A 


bulb like this was not turned off between 8:30 A.M. and 2:30 
P.M. How much money was wasted? 


8. Electricity is measured by the kilowatt hour. There 
are 1000 watts in a kilowatt. In how many hours does a 
40-watt bulb use a kilowatt? 


yx 9. Find out how to read an electric meter. 
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s Diagnostic Test in Multiplication of Fractions 
and Mixed Numbers 


a b c d 
loXe= @XF= EX H= FX F= (208) 
2.¢xK1¢= 8X 4h= 2x44 = 2x 62 = (211) 
31¢X$= 18Xq= 1EXF= JEXE= CI 
4.8%#X4= 74x22 = 2x 22 = Laas: ti in 
5.6X3%= 8x42 = .38-x 21 = 6X9 = (219) 


For help, turn to the page at the right of the row. 
Repeat the diagnostic test on page 204. Correct all errors. 


* Making New Magic Squares 


1. Prove that the square at the right is 
a magic square. 


2. Draw a 4-inch square on your 
paper like the one at the right. Then, in 
each small square, write 2 times the 
number in the corresponding square in 
this magic square. See if the square you 
get is a magic square. 


3. In the same way write 4 times the number in each small 
square in a new square. Then see if you have a magic square. 
Try again, multiplying by 8. 


4. See if adding 3 to each number in the square above will 
make a new magic square. 


5. See if subtracting 4 from each number in ‘the square 
above will make a new magic square. Try again, subtract- 
ing 7. 
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Changing Recipes 


The pictures show a standard set of measuring spoons 
and cups. The large cup holds } pint. The set of small cups 
has 4-, 3-, and $-cup sizes. Ci sizes of the measuring spoons 
are 1 tablespoon, 1 teaspoon, 4 teaspoon, and } teaspoon. 


The table at the 
right shows how these 


t tsp.) = 1 tbs. 
itececnite SemneeD 3 teaspoons (tsp.) tablespoon (tbs.) 


16 tablespoons 1 cup 

1. How many tea- 2 cups = 1 pint (pt.) 
spoons are there in 1 
cup? in 24 tablespoons? 


2. How many tablespoons are there in 1 pint? in 6 tea- 
spoons? 


3. When the large cup above is half full, what part of a 
pint does it contain? 


4. A pint of water weighs about 1 pound. How many 
ounces does 1 cup of water weigh? $ cup? 14 cups? 


5. Below is given a recipe for 4 servings of hot chocolate. 
Make a recipe for 8 servings; for 12 servings. 


14 squares (1% 02.) 23 tbs. sugar 
unsweetened chocolate 24 cups milk 
* cup water Few grains of salt 


%* 6. Find half of the recipe for 14 biscuits given below: 
> tsp. salt 2 cup milk 
3 tsp. baking powder x cup shortening 


+ 


2 cups flour 


*7. Make a recipe for 21 biscuits. 
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Getting Ready for the Progress Test 


Practice Test in Addition 


a b c d e 
. 4256 986 926.8 8.96 3 bts 2ein: 
789 65 597.4 87.43 Aste. Fin. 
3927 8943 200.8 59 3 ft. 6 in. 
od 84 62 re 3 lb. 6 oz. 
63 92 44 65 5 lb. 45 oz. 
54 73 54 53 7 lb. 74 oz. 
Practice Test in Subtraction 
8004 9010 89.56 4.928 3 qt. 13 pt. 
2062 2765 27.69 3.178 1 qt. 13 pt. 
732 61 92 6 4 min. 12 sec. 
23 13 3 22 2 min. 40 sec. 
Practice Test in Multiplication 
a b Cc d 
30 X 478 = 46 x 984 = 368 x 406 = 780 x 890 = 
axXi= 4X23= 2x54 = 2x 58 = 
8+ 9 3 ft. 6 in. 2 gal. 1 qt. 
7 24 5 6 
Practice Test in Division 
. 6)3915 8)64,752 7)63,056 9)87,572 
. 28)1084 46) 1220 36)3305 75)47,578 
: 49)39,340 98) 78,400 18) 14,652 58)50,112 
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Checking on Important Points 
1. Does dividing both terms of a fraction by the same 
number change the value of the fraction? 


2. Does multiplying both terms of a fraction by the same 
number change the value of the fraction? 


3. Why is the product of two proper fractions always less 
than 1? 


A. Prove that the product of a proper fraction multiplied 
by a mixed number may be a proper fraction. Prove that it 
may be a whole number or a mixed number. 


5. Use cancellation in multiplying 33 by 23. 
6. Find 2 x 48, using two different methods. 


7. What difficulty is there in finding the quotient of the 
example 214 + 29? 


8. Use the example to tell what number multi- 12 
plied by 12 gives a product of 228. 19)228 


9. What is the name of the place in which the 
1 is written in the quotient? 


10. Write in two ways: six and seven hun- 
dredths. 


Using the Vocabulary of Arithmetic 


Explain the meaning of each expression: 


area dotted half note improper fraction 
average eighth note measure (in music) 
cancel expensive perimeter 

gauge signature 


decimal fraction 
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Progress Test VI 


1. 683 2. 852 3. 462 4, 
(100) +392 (105) +928 (95) —322 (113) —32 
5. 18¢ 6. 20f 6 = 7 43 8.23 X $= 
(219) x23 = (197) (200) x8 (215) 
9. 846 10. 42 x 32 = i... 68 1 9.87 
(137) 200 = (215) (162) +2.5 (164) +.4.36 
13. 8,756 14. 84.0 15. $95.60 16. 18)549 


(180) —2.485 (166) —16.7 (138) 489 (66) 


17. 27)21,168 18. 54)43,686 19. feof $.72 = 20. 3x53 = 
(60) (31) (197) (215) 


For help, turn to the page given below the number of the 
example. 


* Special Work to Do 
If you have no work to correct, do the work below. 


1. Show that the answer to 12 = 4 is the same as the 
answer to 12 x i. 


2. Prove that §,6 + 4, 4)6, and z of 6 all have the same 
value. 


3. Arrange the fractions 2, 3, 4, 3, and & in order of their 
value. Place the smallest fraction first. 


4. How can you tell without multiplying that the product 
of 3 X 1% must be less than 1? 


5. Why is the product of 3 x 4 smaller than either of the 
two fractions? Why must the product be less than 1? 


6. Prove that the product of 24 x 32 must be greater than 
6 but less than 12. , 
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Test in Problem Solving VI 


1. How much more than 3} hour is 45 minutes? 


2. A class sold 248 tickets for the school play at 15 
cents each. How much was received for the tickets? 


3. One airplane flew at the rate of 6.7 miles a minute. 
Another flew at the rate of 8.1 miles a minute. How much 
greater was the speed of the second airplane? 


4. Find the area of a room that is 12} feet long and 
[es] 10 feet wide. 
5. At $1 a pound, how much does } pound of ham 
4 cost? 
6. At 4 for 25 cents, how many oranges can you buy 
1 for $1.25? 


7. Ann bought } pound of butter at 80 cents a pound 
and 2 loaves of bread at 21 cents each. Find the total 
cost. : 


3. How much is saved by buying 4 pairs of 50-cent 
stockings at a +4-off sale? 


9, Each day Betty drinks 3 


8 quart of milk. How 
much more than 1 gallon is this a week? . 


10. What is the perimeter of a farm that is .75 mile 
long and .48 mile wide? 


Did you beat your score on the last test? 
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CHAPTER VII 


‘Boy Merchants”’ 


1. Vic has an evening newspaper route of 78 customers. 
He collects 25 cents a week from each customer. How much 
does he collect in one week if all his customers pay him? 


2. He pays the newspaper company 18 cents a week for 
the papers for each customer. How much does he pay a week 
for the papers for his 78 customers? 


3. How much does Vic have left from the money he col- 
lects each week after he pays for all the papers? 


4. How much does Vic make on the papers he delivers 
to one customer during a week? At this rate, how much does 
he make on the papers he delivers to his 78 customers? Why 
should the answer you get be the same as the answer for 
problem 3? 


5. Bob has a morning route of 60 customers. He makes 
83 cents a week on the papers for each customer. Find the 
total amount he makes in 1 week; in 4 weeks. 


6. Bob also sells Sunday morning papers at 15 cents each. 
He pays 114 cents for each paper. How much does he make 
if he sells 40 Sunday morning papers? 


* 7. Find out how the newsboys in your community buy and 
sell newspapers. 
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Are You Ready for Division of Fractions? 


1. Express the following in simplest form. 


Be 2 & 16 & 10 

1 4 1 I 12 7% 975 
3 & as & 

9. 48 5s 24 43 


Il. Change the following to improper fractions. 


34 22 52 . 6x5 4s 74 
Ill. Show that the answers of each set are the same. 
a b c d 
1.6+2= 6X = 4 of 6 = 3 X6= 
4,38+4= 3xXiea= tof 3 = + x3 = 


IV. Be sure that you can multiply correctly with fractions. 


a b c d 
14X35 1x $= 8x2 34 xi = 
2,24 X25 x X25 = 33 X13 = 44 X $= 
3. fof § = 4 of 25 = 2 of 1§ = 2 of 4g = 


VY. You must know how to check answers in division. 


1.-How-do-you_check the answer to the division 24 
example at the right? 3)7 
6 

1 


2. Show that 9 + 4 = 24. How do you check the 
answer? 


3. How do you check the answer to 10 + 12 = 2? 


Vi. In which examples below is the quotient sure to be 1? 
less than 1? greater than 1? How can you tell? 
Divide to find the answers to see if you were right. 


1. 34)90 2. 25)25 3. 24)12 4. 18)30 
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Nancy Earns Money Too 


Nancy received 40 cents an hour for helping a neighbor 
after school and on Saturdays. Below is her record for one 


week. Copy it. Fill in the missing numbers. 


The Time Hours 

Monday 3:30 to 4:15 (1)? 
Tuesday 4:00 to 5:15 (3)? 
Wednesday 3:30 to 4:45 (5)? 
Thursday 3:45 to 5:15 (7)? 
Friday 3:30 to 5:15 (9)? 
Saturday 9:00 to 12:30 (11)? 
Total (13)? 


In what two ways can you find item (14)? 


Practice What You Have Learned 


a b c d 
1. 43+63= 487 674 8i1-64= 
x 200 —.268 
2 3.62 $X1$= 72462= 596 
+4.85 x 368 
3, 8¢xX9=— 9.7 38)3364 6.74 
—8.9 —2.89 
4 785 43 X33= 29% 
<905 x8 63) 4284 


Earnings 
(2)? 
(4)? 
(6)? 
(8)? 

(10)? 
(12)? 


(14)? 


Picturing Division by a Fraction 


1. In A you see a whole pie divided into fourths. How 
many fourths of a pie can you take out of a whole pie? 

You can see that you can take 4 fourths out of a whole pie. 
This is the same as saying that 1 + 4 = 4. Show with your 
cut-outs that 1 + + = 4. Yousee that you can take } out of 1 
whole 4 times. 


2. A pie is cut into eighths. How many 


times can } pie be taken out of the whole pie? 


1 + 4 =? Use your cut-outs to find 1 + Z 


3. Use your cut-outs to show that 2 + 4 
that 2 + 4 = 4. 


4. How many times can { pie be taken out of the 13 pies 
shown in B? 12 + + = ? Show this with your cut-outs. 


5. How many quarters are there in a dollar and a quar- 
ter ($14)? 


6. Use the drawing at the right to find how aN 
much 1} + 4 is. Show this also with your cut- a 
outs. ~ 


7. Make a drawing or use your cut-outs to find how much 
13 + +is. How many quarters are there in a dollar and three 
quarters ($13)? 


8. Use A above to find how many times + of a pie can be 
taken out of 4 pie. How much is 3 + 12 Show this also with 
your cut-outs. How many quarters are in a half dollar? 


*9. Use your cut-outs to find how many times you can take 
3 out of 13. How much is 14 + 3? 


4c 10. Use your cut-outs to find the answer to 2 = 5. 
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Discovering Quotients in Division of Fractions 


Use the picture of the ruler to find 
the answers to the examples in division 
by fractions below. 


1. How many } inches are there in 1 inch? We can express 
the problem like this: 1 + 1 = ? How often can you subtract 


; inch from 1 inch? 


u 0 TRAN oe 3” Bree 67/5 iv oe ne es 
2,2” + 4” = 6.37 +2" = 10. 14” +14” = 
3 Li? os 4” = Fi 13” ies: x" = ] ] 13” See th = 
4 OU ee 3" = 8 1?” cat 4” = 12 1” ze 4” = 

lh oe MI vs ee TO ee BO 
5. 3 ; = 9. 4 tin = 13. 1 4+ = 


1. How many half apples are there in 3 whole apples? 
(See A.) 
In 1 apple there are 2 half apples. 
In 3 apples there are 3 X 2 half apples or 6 half apples. 
You see that3 +4 =3 x2 =6. 


2. How much is 2 + 4? This means how many = 5 in 2? 


3. How many fourths are there in 2 whole pies? (See B.) 
Think: In 1 pie there are 4 fourths. 

In 2 pies there are 2 < 4 fourths or ? fourths. 

This shows that 2 + 1 =2 x4 = 8. 


4. Mary’s mother cut 2 whole pies into fifths. How many 
fifths are there in 2 whole pies? 2 + 1 = ? 


5 
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1. How many fourths do you see in 1 whole? 1 + g = 


How to Divide by a Fraction 


2. How many times do you see } above? 2 = how many 
fourths? 
3. Let us find how many times we can take 7 out of 2 
wholes. 
A.2 +4 = B.2x4 =8. 
We can take 8 fourths out of 2 wholes. 2 + 4 = 8. 
Let us see how we can work this division example. 


I. Write the number that is being divided: 2 
II. Compare the signs in A and B above. To what 
sign is the + in A changed in B? So write next: 2X 


III. We know that 4 and # are equal; so we can 
, P 4 
write the 4 in B above as #. 2% T 


How is the + in B different from the 7 in A? The terms 
of the fraction have changed places. 


. : 4 
IV. Write the = sign and work the example: 2X 7 = 


2x4 
1 
When the numerator and the denominator in a fraction 
change places, the fraction is inverted. The inverted form of 
2 is +, as shown in step III above. 


a oe ee gees 
2X> = = = 


4. In what way are the two examples below alike? In 


what ways are they different? 
A. 2+ 5 B2Kz= 


5. Use the method in 3 to find 3 + @. 


6. Bobby said, ‘A quick way to divide by a fraction is to 
change the + sign to the X sign. Then invert the fraction, and 
multiply.” Show that Bobby was right. 
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Dividing by Other Fractions 
1. The drawings picture the example 


@@Q@ *+3 
A Use the drawings to find how many 


times = of a whole can be taken out of 


B e OD two wholes. 


Divide the two wholes into thirds. 


C as S Take 2 out of each whole. See B. 


How many thirds remain? 
How many 4’s in 2 wholes? See C. 


2. We can work the example 2 + %, using the method 
explained on page 234. 


by 2 = steps I, II, III, and IV, explained 
3 on page 234. 
Rid sea 6 ‘Because 3 is less than 1, there 
2x SOMES 3 are more than two 2’s in 2. 


Therefore, 3 is a sensible answer. 
To check the answer, think: 3 x # = 2. The 2 is the number 
being divided. So the work checks. 


3. Explain the work below. Tell how to check the answers. 


3 3 
a Sori = Dicer aes 
Ae Sy ea Ae Ol A Beret, 
oc ee a Se 
4. What are the missing numbers in the example below? 
6 + 2 = 6 xX 3 = ? Complete the example and solve it. 
Copy and divide. Check your answers. 
a b c d 
5. 4-3 = 3+35 1+ = 2245 
6.3 +2 = 6+2= 6+2s5 9+25 


8. Draw a line 6 inches long. Divide it into parts each 
# inch long. How many parts are there in the line? Divide 
to find 6 + #. Are the two answers the same? 
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In the work at the left, trace. 
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Dividing a Whole Number by a Mixed Number 


1. Take a slip of paper 3 inches long. How many 13-inch 
pieces can you cut from the strip? 3 + 15 =? 


tole 


2. We can work the example 3 + 14, as shown below. 


First change 15 'to 3. 
Then invert -$ and multiply. 
_How do we get.the $? the 2? 
Check: 2 * 13$.= 3: 


g+is=3455- 


2..3%2 .6 
so 3 3 


3x 


3. Explain each step in the work below. Check the answers. 


: Ot a a eu kL _ 10 

a 442, =4 45 = a by oa, S 3 7 
24x22 .8 74 B°2%3 6. 18 
Seg, “Es ATG We.” 10 8 


4. Why is the answer greater than 1 in example 3a? Why 
is the answer less than 1 in example 3b? 


Tell in which examples below the quotient will be less than 
1. Divide to see if your answers were right. Check. 


a b Cc d 
. 10 + og = 5 +13 = 5 + it= STs 
.6+383 = 7+23= 4423 = 12 + 22 = 
-8+4 = 4744 = 24335 1+1z= 


Practice What You Have Learned 


+8 = 10+22= 8+2= 10 +1} = 
4+62= 8+%= 42982 Fiz= 
2 of 15 = 44xX3= 6+44 = 2X 1e = 
29 X8G—= §€- 3 = OF +4$ = 2elg= 


Dividing a Fraction by a Fraction 


1. What part of a whole cake is shown in A? How many 
fourths of a whole cake can be taken from the plate? 
Tee Se 


2. How many fourths of a whole cake are there in the s 


cake in B? How much is 4 + 1? 
3. We can work the example 3? + 1, as shown below. 
Invert the divisor, +. 
= Then multiply the two fractions. 
Check: 3 x 4 = 3. 


4. Explain the work given below. Check the answers. 


aes AAR a 1 PO 
end 2 a oe Cos LT 83 9 
2 1 4 
Pre cen tae Den Oe Big, 
eee 6 FO 5 a5 eosGa 5 see 
1 3 1 


Why are the answers in b and c less than 1? Why are they 
more than 1 in a and d? 

To divide a fraction by another fraction, invert the divisor 
and multiply. 


Divide. Check the answers you get. 


a b c d e 
pon. at a lg sige divers 3) 3 slecreelepes om es. = 
PIM fo} Wi 2 6 7 2 t oe 2b S wee 10) 
4 4 Sees er det) Acres 3 7 1 Ca 
5 Sr a 9 be & Gao 8 Sita + 4 ~~ 

Practice What You Have Learned 
1. d+:4-= i+ $= 44+2}= 3 16/= 9) ose 
2§X33= EX$= +2 #-#= 23X33$= 
= 23 Fs 
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Speeding Up the Mail 


1. In 1826 mail service between Boston and Washington 
was 73 days by stagecoach. How many hours was this? 


2. Today mail is transported by rail from Boston to Wash- 
ington in about 10 hours. How many times as long did it 
take by stagecoach in 1826 as by rail today? 


3. By airplane, mail is carried today from Boston to Wash- 
ington in about 34 hours. How many times as many hours 
does it take by rail as by airplane? 


4. The distance by automobile between Boston and Wash- 
ington is about 450 miles. How many miles a day would a 
stagecoach average if it traveled this distance in 74 days? 


5. Suppose 450 miles is the distance by rail or airplane 
from Boston to Washington. How many miles an hour does 
mail go on the average today by rail? by airplane? 


6. A fast ocean liner takes about 54 days to go from New 
York to England. An airplane carrying mail makes the 
distance in about 15 hours. How many times as long does 
it take by ocean liner as it takes by airplane? 


7. The Pony Express charged $2.50 a half ounce for carry- 
ing a letter. What was the charge for a 15-ounce letter? 


+e 8. What is the cost today of different ways of mailing a 
14-ounce letter? 
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Dividing a Mixed Number by a Fraction 
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1. A shows 14 waffles. Into how many fourths of a waffle 
can the 12 waffles be divided? How much is 12 + +? 

2. How many fourths of a waffle are there in 135 waffles? 
Use B to find the answer. 13 + 1 =? 

3. We can find the answer to 12 + 2 as shown below. 


eal First change 13 to 7. How? 
Wiis 474> Then invert the divisor, 4, and mul- 
tiply as shown at the left. 
7 x 428) ik 7 Why must the answer be greater 
2 Wea i eR. Mera than 13? 
4. Explain each step in the work below. 
3 1 7 5 
itt 5 a= en ea = 
S419 CO eg 
Sy a ook Pe BS ae ee SP 
Divide and check: 
a b c d 
5.4, +4 = 33 +i = 12 + 3 = 27 +3 
6.54 +2 = 23+4 = 22 +35 55+ = 
7. How much is 44 + 14? 


F First change the mixed num- 
Alcs ibe: Die: = bers to improper fractions. Then 
A Page sean | invert the divisor, 3, and mul- 4 
tiply. R 
x : = x =i ee Why is the quotient greater E 
“Pp 
my than’1? R 
Tell in which examples below the answer will be less than 3 
1. Then divide. Check your answers. i 
a b c d C 
872+15 = 82+23 = 84262 = 12291 - & 
9383 +12= 12+ 83 = 33 +33 = 74 +24 = 
10.54 + 3 = f+ $= 6+13 = 43 +1384 = 


‘“‘Watch the Pennies” 


1. At a grocery store, sugar was sold for 90¢ in 10-pound 
bags. When sold in small amounts, sugar cost 11¢ a pound. 
How much less did sugar cost a pound in 10-pound bags than 
when sold by the pound? 


2. Corn was sold for 12¢ a can or 3 cans for 34¢c. How 
much would be saved by buying 3 cans at a time instead of 3 
single cans? 


3. A 1-pound jar of honey cost 33¢. A 5-pound pail of 
honey cost $.96. How much less did a 5-pound pail of honey 
cost than five 1-pound jars? 


4. A pint jar of pickles cost 24¢. A quart jar cost 38¢. How 
much more did a quart of pickles cost in pint jars than ina 
quart jar? 


5. Nuts were sold at 30¢ for 4 ounces or 55¢ for 8 ounces. 
How much more would two 4-ounce bags of nuts cost than 
one 8-ounce bag? 


6. At a 4-off sale Tommy bought a football that sold 
regularly for $7.00. How much did he save by buying the 
football at the sale? 


7. At a sale Mary bought 3 handkerchiefs for 45¢. The 
regular price was 25¢ each. How much did Mary save by 
buying the three handkerchiefs at the sale? 


+c8. Find other ways in which people can save money by 
thrifty buying. 
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Dividing Fractions by Mixed Numbers 


1. The 23 cups of flour needed for a cake weigh 2 pound. 
How much does 1 cup of flour weigh? 


$-2f= eS Think: $b. + 21 =? . 
55s : 3 “10 64 Hea ee to oa oe ie 3 
8° 27>8%5 49-4 and multiply as in multiplying 


by any fraction. 


A cup of flour weighs } pound. Why must the answer be 
less than 3 pound? 


2. The 15 cups of sugar for frosting the cake weigh 2 pound. 
How much does 1 cup of sugar weigh? Think: #lb. +14 =? 
Why must the answer be less than 3 lb.? 


Find and check the answers to the following examples: 


3.3713 = 4.3422 = 5.2438 = 6.3+14, = 
7.13 = 8 $224 = 9.4438 = 10. 3 +24, = 


How Can You Tell? 


In which examples below will the answer be equal to 1? 
less than 1? greater than 1? Explain why. 


oe Ce ae ie 9. 84 + 24 = 
ag > 3S 6. aces = WO. 24 + 4f = 
344 4% f. $M Ag = 11, 24 + 2h = 
4.33 +24 = eS = 12.2 x & = 


Using What You Have Learned 


1. At 23 cents each, how many apples can you buy for 5 
cents? for 10 cents? for 25 cents? for 50 cents? for $1.50? 


2. How many boards 14 feet long can be cut from a board 
3 feet long? 44 feet long? 9 feet long? 134 feet long? 
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Liquid Sunshine 


1. Toby owns a small orange grove of 70 trees. It is about 
one acre in size. A tree produces about 600 oranges. At that 
rate, how many oranges are produced by the 70 trees? 


2. A good crop of oranges is 600 70-lb. boxes to the acre. 
How many pounds of oranges is that? 


3. Find the value of 600 boxes of oranges at $1.70 each. 


4. Oranges are not all of the same size. Boxes of large 
oranges sometimes contain 108 oranges. How many dozen 
is that? 


5. Boxes of small oranges sometimes contain 228 oranges. 
How many dozen is that? 


6. Many oranges are used to prepare canned orange juice. 
About-4-dozen medium-sized oranges are needed to make one 
pint of orange juice. How many oranges are needed to make 
a quart of orange juice? 


7. A large can of orange juice costing 36 cents contains 
enough juice for 8 glassfuls. How much does one glassful of 
orange juice cost? 


8. At the grocery store, oranges are often sold by the pound. 
Counting 4 oranges to the pound, how much do a dozen 
oranges cost at 14 cents a pound? 


ye 9. Why is it a good plan to sell oranges by the pound? 
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What’s Wrong Here? 


These examples contain the kinds of errors most often 
made in division of fractions. Find the errors in each 
example. Then copy and work the example correctly. 


11g +13 = 2 SA Be 
‘3 
a a oo T° Ot 
LE en BS ec Ee. ey TLE 
4% 8 : 3. #8 so 
2. 
%2@-ehe 4. 3 + id = 
oe ee ee out ag) 400) 
go 9G XE s 
3 


Practice in Division of Fractions 


Work these examples. Try not to make any of the errors 
you found in the examples above. 


a b c d 
l¢g+g= 8+ 395 273 = ses 
2.9 +2 = 6+ 24 = 3 +45 > 45 = 
0 + 68S $2 3 > ag+ 3 = g + 53 = 
Agi = Ghee le =, 84102 = fee = 
5.58 +1$= #+21- lg 4 = 7+12 = 

Practice What You Have Learned 
l¢+ ge ig +2 = 824+23 = 6x3} -= 
2.$+2s 6 +23 = 64x 2 = eae 
3.74 —Z2 = 5¢ X48 = 32235 1% Xx 9s 
4,82 +98 = § 4.8 — 44291 = 6) — 32 = 
5.6 +11 = 4X 7e= 2+ 324 = 92 +24= 
6. 8 408 26.84 

x23 X39 —15.78 39) 31,434 
7 96.75 49.685 7.596 

+87.56 +87.964 —2.687 57)50,734 
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Diagnostic Test in Division of Fractions 


a b c d 

teh= 244= 8445 6+ R= (235) 

6z1b= 5tlg= 4422 = 9+ 23 = ( (236) 
3.3 +44 = 4+ 8. d= 6¢ = 7+9% = (236) 
4 $+%5 g+¢= G25 $+ $= (237) 
si. 32 9= Beda §e$= FF E= (287) 
61b+b= 1bsd= T+ b= 44+4-@) 
7. 9h21h= 44+2h= 33433 = 12 + 42 = (239) 
8. +14 $2255 4+3i,= %+44% (241) 


Turn for help to the page given at the right. 


+ Special Work to Do 


1. Show that 4, 3)4, 4 + 3, and 1 of 4 all have the same 
value. 


2. Write in the above four ways: seven divided by four. 


3. Show that dividing 20 by 4 is the same as finding ; of 20 
or 20°X 4. 


4. Show that to divide by 2 is the same as to multiply by 


tole 


5. What is the quotient of 8)64? Multiply both parts of 
the example by 5; then divide the numbers you get. Is the 
quotient changed? 


—— 


6. What is the quotient of 40)160? Divide both parts of 
the example by 10; then divide. Is the quotient changed? 


7. Write an example in division of fractions in which the 
quotient is a fraction; a mixed number; a whole number. 
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* Just for Fun 


1. How do we change 3 to 4? How do we change # to 3? 
When we multiply or divide both terms of a fraction by 
the same number, its value is not changed. 


2. Find the answer to § + 2 in the usual way. 


Sle me ah CL Ia 
Oy a ee 
3. What is the answer when we divide the two numerators 
and the two denominators in problem 2 as shown below? 


The answer we get is the same as the answer we found by 
inverting and multiplying as in problem 2. 


4. Use the two methods shown in 2 and 3 to find the 
answers to the following examples: 


i a b #+is= c. 45 +13 = 
5. Find the answer to 2 + 4 as in problem 2. Can you 


also use the method shown in problem 3 to find the answer? 


6. Change # to &; then divide & by 4 as in problem 3. 
Is the answer the same as in problem 5? 


7. Show that the quotient of # + 1, two like fractions, is 


what we get by dividing the two numerators, 3 + 1. 


8. Why can you not use the method shown in problem 
3 to find the quotient of } + 2? 


9. Change both $ and 2 to twelfths. Divide the two 
numerators. What is the answer if you divide 2 by 2 by in- 
verting the divisor and multiplying? Which method seems 
easier? 


10. Use the two methods to find the answers below. 


Rhos) 3 ee bo oS 32 2 = @ 2 = 3 d. 2 = 
<3) ce 


Sets. Pads fe eS oe aa en 
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Dividing Fractions into Equal Parts 


1. In which drawing above is 4 divided into two equal 


parts? How large is each of the two parts? 
We can say that } + 2 = 3}. This example means that $ 


is divided into two equal parts, each equal to ;. See A. 
2. Which drawing shows that 4 + 2 = ¢? 


3 
3. Which drawing shows that + + 2 = 3? 


How to Divide a Fraction by a Whole Number 


If we divide + into two equal parts (1 + 2), each part is 


equal to 4. B shows this. 
1. Let us see how to work the example { ~+ 2. 


7) 


Think of 2 as 7, or two ones. 
= Change + to X. Invert 7. This 
gives us X 3. Multiply as in multi- 
1 


1..1.1X1_ 1 plying fractions. Check: 2 X § = 7: 


>< = = 
4°27 4x2 8 Why must the answer be less than 4? 
2. Explain the work below. Check the answers. 
7—= Deepens 
3B, 2k =-+T> = ae =o tT = 
a. 4 +2 47] b. 3 Z 3 1 
3 = 13 Z - 1 2 =#&4| 
4°2° @ a ee 


Why is each answer less than the number being divided? 
To divide a fraction by a whole number, invert the whole 


number. Then multiply. 
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Divide. Check your answers. 
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Quick Thinking in Arithmetic 


1. In which of the examples below will the answer be less 
than 1? greater than 1? How can you tell? 


On 


a eR = bt KBF = ee KES di ZOE 


2. Why can the product of two proper fractions never be 


equal to 1 or more than 1? 


3. In which of the examples below will the answer be less 
than 1? equal to 1? greater than 1? Explain your answer. 


ao 24+74 = b §€+#2= « 644745 = Ad $+ f= 
4. In examples in the division of whole numbers when is the 


quotient less than 1? equal to 1? greater than 1? 


5. What part of a pound is 10 ounces? 


6. Explain how we change the fraction 38, to 3; to 3%. 


7. How can you tell that the difference between 5? and 
44 will be greater than 1? that it will be less than 2? 


Practice What You Have Learned 


Set I 
a b c d 
inot £3 = xe = 5+ 2s 2 +2 = 
2.3% 2= f+ 2 = axX3= 4+22 = 
3, @ 9. = 6xTt= 38+44= 32461 = 
4.8+i2= 42454= 8xi&a 7k — 62 = 
Set II 
14§- $= §+1h= 8+ 2p = 9 + 24 
2.428 +2 = a 32 = pr 2s 2¢ 4+ 4% = 
3. Sa 64-22 = 42+61= 7-32 = 
4.92% 2 = 224 = 81-62 = 34x 28 = 
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Dividing Mixed Numbers by Whole Numbers 


1. Take a slip of paper 25 inches long. Fold it into two 
equal parts, as shown in A. Measure the length of each of 
the two parts of your slip of paper. How much is 24” + 2? 
Check with the picture above. 

2. Fold the slip into four equal parts, as shown in B. Meas- 
ure the length of each of the four parts of your slip of paper. 
How much is 23” + 4? How much is 13” + 2? 

You have just found the answers to three examples: 25 + 2, 
25 + 4,and 1} + 2. Let us see how to work the examples. 

3. How much is 25 + 2? 


Change 25 to 3. Think of 2 


5, 2 
- Change + to X. Then invert 
5 x §_BX1_ 5 14 2, and multiply. 
2°°2 2X2 4° #&* To check, find 2 x 14. 


Why must the quotient be greater than 1? 
4. Explain each step in the work below. Check. 


a 25 +4 = b. 13 +2 = 
6.4 5,1 _5 5.2 _ 5,1 _5 
SS st ——— 


Why must these quotients be less than 1? 
5. What are the missing numbers in the example below? 


> 8 2? 


dai a Ee ct as | - _ 9 
43 +3 37] 9 x 9 2 
Divide and check the answers: 

a b c d 
6.65 +4 = og 2s 73 +5 = 44 +3 = 
7.24+5= 32414= 382+6= 74+105 
8.928 +7= 6849= 58+5= 58+35 
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How Boys and Girls Use Fractions 


1. Bobby’s problem: “I caught 5 fish. Their total weight 
was 75 pounds. What was their average weight?” 


2. Betty’s problem: “I have a ribbon 75 yards long. How 
many pieces 14 yards long can I cut from the ribbon?” 


3. Dick’s problem: ‘‘How much would I pay for 43+ pounds 
of butter at 93 cents a pound?” 


4. Carlota’s problem: ‘On a trip last summer we drove 
110 miles in 23 hours. How many miles did we average an 
hour?” 


5. Patty’s problem: ‘How much do I earn in 1 hour and 
45 minutes if I am paid 40 cents an hour?” 


6. Keith’s problem: ‘I bought a pair of $15 skis at a 
4-off sale. How much did I pay for them?” 


7. John’s problem: “Our farm is 3? mile long and 3 mile 
wide. What is the area of our farm?” 


8. Ann’s problem: ‘Find the cost of cloth for 6 towels at 
50 cents a yard if I need 14 yards for each towel.”’ 


9. Tom’s problem: “I can run 50 yards in 62 seconds. At 
that rate, how long would it take me to run 100 yards?” 


Practice What You Have Learned 


a b c d 
hon BS $XE= B23 = 44 +3 = 
282X285 Seit= fege ge 2 §2 = 
a a= = 6g +23 = 24+6= 73+8) = 
4.99 X8= 62-25 = 62428 = 43+ 184 = 


Scale Drawings in a Dictionary 


The pictures above show how scale drawings are used in 
dictionaries. The (5) below the picture of the housefly means 
that the drawing is five times the natural size. 


1. For which insect is the picture half the natural size? 
2. For which insect is the picture the natural size? 


3. Which of the three insects is actually the smallest in 
size? the largest in size? How can you tell from the drawings? 


4. Use your ruler to find the length and width of the locust. 
Why is it not easy to find the measurements? 


5. Measure the spread from tip to tip of the wings of the 
butterfly. Estimate the actual spread of the wings. 


6. The picture at the left is part of a def- 
inition of the word “tiger.” How many 
times as large as the picture is the actual size 

of the tiger? See if you can find illustra- 
tions of this kind in some dictionary. 


se 7. Why are scale drawings of insects and 
animalssometimes larger, sometimessmaller, 
than the natural size? 


> 8. Suppose the sides of a 3- x 4-inch rectangle are doubled. 
How many times as large is the rectangle formed? 
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Diagnostic Test in Division of Common 
Fractions by Whole Numbers 
First work the first two examples in each row of examples 


rig in the diagnostic test on page 244. Correct your errors. 
Next work the examples below, a row at a time. Check. 


a b € d ( 
1, ee 2 = 2+4= §+3= #+85 (246) 
2,384 +2= 5473 = T7+5= 84+6= (248) 
3.23 +4 = 3834+5= 134+7= 37, +10 = (248) 


For help, turn to the page given at the right. 
* Special Work for Those Who Made No Errors 


Find the missing numbers in the examples below. 


1, 9 =— 19 x 7? 407 2 =] oe 7.2? + 24 = 10 
2. a8. x 7 = 242, 5. bE = 2K? 8. 125 +? = 24 
3: 6250 =? 168 6.2=?xi4 9,2+7=4 
10. Try to find the missing numbers in the ex- 224 
ample at the right. First copy the example with ?3)17?6? 
the question marks. Then study the work and try 166*~* 
to find the missing numbers. You may begin with 11? 
any part of the example. As soon as you think 8? 
you have found a missing number, erase the ques- 23? 
tion mark. Write the number in its place. S77 


Make up an example of your own like this one. 


Find the missing numbers in the examples below. 


2? 5 
ee val 12. 2019 13. 9827 14. 36)?22? 
25? — 2764 x6 180” 
284 6276 5284? 5 


900 
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Getting What You Pay For 


The men are testing the scales to see if they weigh ac- 
curately. Suppose a pound of butter is weighed on three 
different scales. It will probably not weigh exactly the same 
on all of them. It is almost impossible to keep scales accurate. 
So our government allows a small amount of error in measure- 
ments. This is called tolerance. 


1. Suppose that a scales measures 164 ounces to the pound. 
How much does the dealer lose on each pound he weighs on 
this scales? How much on a 10-pound bag of sugar? 


2. A scales weighs 152 ounces to the pound. How much 
does the customer lose on a 10-pound bag of sugar? 


3. A shipment of 50 pounds of butter weighed 48 pounds. 
How many ounces was the average error on each pound? 


4. In measuring 6 yards of cloth, a clerk gave the customer 
a piece 5 yards 30 inches long. How many inches short was 
that on each yard of cloth? 


5. On a 5-gallon measure an error of less than ? pint is 
allowed in one state. How large an error is that to a gallon? 


x6. Has your state an inspector of weights and measures? 
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Test in Division of Fractions 


a b c 
1.5 +25 = 2+2s 1g 
2,.8+2= g73= 1+ 3 
R22 “S821 = S42 = 
4AAe tee a Rees foe = 
ha ee ee oe oe 


* Prove Your Answer Is Right 


1. Does multiplying both terms of a fraction by the same 
number increase its value? 


2. Does dividing both terms of a fraction by the same 
number change the value of the fraction? 


3. Does multiplying the numerator of a fraction by a whole 
number increase the value of the fraction? 


4. Can the product of two proper fractions ever be greater 
than 1? 


5. Is the answer to 14 + 24 less than 1? 
6. Are 12 ounces equal to # pound? 
7. The total weight of 4 chickens is 134 pounds. Is the 
average weight of the chickens less than 4 pounds? 
Using the Vocabulary of Arithmetic 


Be ready to explain the words below. 


account billion invert thousand 
approximate bushel numerator thousandth 


area cancel round off tolerance 
average divisor scale drawing units 
bill expenses square yard wages 
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2 = what part of 8? 


Three Problems in Fractions 


1. Use A to tell how much 4 of 6 is. 
Here we are finding a fractional part of a group. 


2. Use B to find what fractional part 2 is of 8. 
Think: 1 = dof 8. So 2 is 2 of 8, or } of 8. 


3. Tell what part 4 is of 8; of 12; of 6; of 20. 
In problems 2 and 3 we are finding what part one number 
is of another. 


4. C shows that 4 = 4 of a number. The whole of any- 
thing is 3 thirds (3). If 4 is one of the thirds of the number, 
then the whole number will be 3 x 4, or 12. Prove that 
4 is + of 12. 

5. Make a drawing to find the number { of which is 3. 

In problems 4 and 5 we are finding the whole number 
when only part of the number is given. 


Find the missing numbers in the examples below. 


a b c 

6 -0f15 =? 5 = ? of 15 5 = £of? 
i 7. tof 16 =? 4 = 7 of 20 f= of? 
Ay 8. F of 20 =? 8 = ? of 18 6 = jof? 
B 9. 12 = ? of 24 16 = got? 20 = ? of 30 
fa 10.9 = Sof? 1 of 20 =? 30 = ? of 50 
HE 11. 48 = 2 of 80 12 = dof? 1 of 105 =? 
E 12. In a class of 40 children there were 25 boys. What 


fraction of the class were boys? What fraction were girls? 


@) 13. Find the cost of + yard of ribbon at 40 cents a yard. 
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2 yd. costs 48¢ 2 of price=$4.80 
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Finding the Whole When a Part Is Given 


BiH 


1. If # yard of ribbon costs 48 cents, how much does 
yard cost? Use A to find the answer. 
Think: If # yard costs 48¢, + yard costs 4 of 48¢, or ?¢? 


2. How much does 1 yard (4 yard) cost if + yard costs 
16 cents? 
Think: 4 yd. costs 16¢. So # yd. costs 4 x 16¢ = ?¢. 
How much is # of 64? 


3. At a “‘t-off sale’ Tom bought a baseball mitt for 
$4.80, or # of the regular price. What was the regular price? 
Use B to find the answer. 

Think: ¢ of regular price = $4.80. So + of the regular 
price is 4 of $4.80, or $1.20. The whole (£) of the 
regular price is 5 X $1.20, or ?. ~ of $6.00 = ? 


4. On a spelling test Ann had 18 words correct. This 
was ;°5 of the words in the test. How many words were there 


in the test? 18 = 5%; of ? Check the answer. M 

5. A baseball team won 120 games. This was 2 of all the E 
games the team played. 120 = 2 of what number? P 
6. 8S Bef? 9. 3 = of? 12. $40 = 2 of? ¢ 
7.12 = 26f2? 10: 10 = Sof? 13. $150 = Sof? : 
&. 10 = 3 vf ? 11. 50e.= € or? 14. $225 = 3% of 


%* 15. In the Russell School, 2 of the children are boys. There © 
are 270 boys. How many girls are there? 
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Making Candy for the Candy Sale 


The girls are using this recipe to make chocolate fudge. It 
makes a pan of candy weighing about 14 pounds. 
2 cups of sugar 2 squares of chocolate (1 oz. each) 
" 3 cup of milk 3 tbs. of butter 
1 isp. of vanilla 


1. The girls made four times as much as this recipe. Make 
a list showing how much of each item they used. 


2. A cup of sugar weighs 4 pound. How many pounds 
were needed to make one pan of candy? 4 pans of candy? 


3. A cup of milk is about $ pint. What part of a pint is 
3 cup of milk? Think: #? of 5 pt. = ? pt. 


4. How much milk was needed for 4 pans of candy? 


5. A cake of chocolate contains 8 squares. How many 
cakes of chocolate were needed for 4 pans of fudge? How 
many ounces is this? What fraction of a pound? 


6. A cup of butter weighs 4 pound. There are 16 level 
tablespoons of butter in a cup. Therefore a tablespoonful of 
butter weighs ;4 of 8 ounces or how many ounces? How 
many ounces do 3 tablespoonfuls of. butter weigh? How 
many ounces of butter were needed to make 4 pans of fudge? 
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7. The girls estimated that the cost of Sugar 10¢ 


making a pan of fudge would be as shown Milk A¢ 
at the right. Find the total cost of one Chocolate 8¢ 
pan of fudge; of 4 pans of fudge. Butter 8¢ 
Vanilla l¢ 

8. They poured the fudge into 8- x 8- Total 7 


inch square cake pans. The girls decided 
to cut the candy into 1-inch squares. Into how many inch 
squares could they cut an 8- X 8-inch pan of: 


candy? 


9. How many inch squares would there be 
in 4 pans of candy? 


10. The girls sold 8 pieces of candy in a bag at 15 cents a 
bag. How much did they receive for each pan of candy? 


11. How much more did they receive for a pan of candy 
than the material cost? 


12. How many bags containing 8 pieces each did they make 
with the 4 pans of candy? 


13. How much did they receive for all the candy if they 
sold all the bags? 


14. How much more did they receive than the cost of the 
materials needed? (See problem 7.) 


¥%15. What are expenses a candy shop has that the girls did 
not have in making their candy? 
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mo—aAOPwavD MmAO= 


A B Cc D 


lei i+} = if oid = ip eae 
1+%= bebe 8 Melb= © B45 
a i at i 1Z + 25 = p+ 3 = 
52h = beh= gh +1} = gi 8 


1. Find the answers to set A. What kinds of numbers are 
the quotients?) Why must they all be greater than | ? 


2. What kinds of numbers are the quotients in set B? 
Which of the quotients in set B is less than the number being 
divided? How can you tell by examining the numbers in a 
division example that the quotient is 12. How can you tell 
that the quotient is greater than 1? less than 1? 


3. Examine the four examples in set C. In which examples 
will the quotient be equal to 1? less than 1? greater than 1? 
Divide to see if your answers are correct. 


4. Examine the four examples in set D. In which examples 
will the quotient be less than 12 How can you tell? In which 
examples will the quotient be greater than 1? Divide to see 
if your answers are correct. 


5. In which of the examples below can you be sure that the 
quotient will be less than 1? greater than 1? Tell why. 
Check your answers by dividing the numbers. 


eS 2 & ol. .. BR = Al += OL — 1.1 91 — 
64) a. 44> g§ > b 25 $9 = ade + 2g = dp ie + 2g = 


a Wa | ey 
TOO WOR oe | rrr 
[Loo = Cho a | m 
WEE ET 
'B Woy Sey 


Dividing Measures 
1. How many bushels and pecks are shown in A above? 
2. In B above, the total is divided into two equal groups. 


1 bu. 1 pk. © How many are there in each group? 
2)2 bu. 2 pk. Let us divide without using the drawings. 
First divide the bushels, then the pecks. 


ahtey cra - “Bievere 
AG, ta, | Clerc 


3. Use the drawings C and D above to find half of 3 bush- 
els 2 pecks. Now divide without using the drawings. 


1 bu. 3 pk. Why do we change 3 bu. 


2)3 bu. 2 pk. = 2)2 bu. 6pk. 2 pk. to 2 bu. 6 pk.? How 


do we change the numbers? 


4. There is another way to divide 3 bushels 2 pecks by 2. 


Express the total as 34 bushels. Then divide by 2. How fy 
much is 83 + 2? e 

Use both methods to divide in the following ‘examples. : 
5. 6 ft. 9 in. by 3. 8. Syd. 2ft.by 3. [RK 
5. 7 qt. 1 pt. by 4. 9. 6 lb. 8 oz. by 5. r 
7. ® hr. 15 min, by 2. 10. 7 gal. 3 qt. by 4. E 


11. How many boards 2 feet 6 inches long can be cut from 
a board 10 feet long? Hint: Change 2 ft. 6 in. to feet. 
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Pork (fat) 


Beef (lean) 


Vegetables 
(fresh) 


Cheese 


What Foods Should We Eat? 


The unit that is used to measure food value is the calorie. 
Children of ages 11 and 12 need from 2,100 to 2,400 calories a 
day. The table above shows the size of servings and the 
number of calories in one serving of some important foods. 


1. What fraction of a pound is a serving of cheese? a serving 
of potatoes? a serving of pork? 


2. Find how many servings there are in 1 pound of pork; 
of poultry; of butter. 


3. How many ounces do a dozen eggs weigh? How much 
more than a pound is this? 


4. How many calories are there in 1 ounce of fish? in l 
ounce of butter? in 1 ounce of sugar? 


5, How many calories are there in a pound of pork? of beef? 
of cheese? 


6. How many calories are there in 2 glassfuls of milk and 
a slice of bread? How many calories in two eggs? 


% 7. Make up a dinner of 1,200 calories. Use the table. 


+ 8. Make up problems using facts given in the table. 
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ia Getting Ready for the Progress Test 
\o 


Practice Test in Addition 


a b Cc d e 


le 9308 $97.64 6.427 987.4 9.85 
486 8.79 9.874 68.7 27.67 
5659 | 80.06 _ 306 3027.3 08 
a ye 92 74 92 78 
63 a 65 8% 85 
4h 62 44, 3 43 


3. 6ft.4in. 4qt.13 pt. Qbr. 45min. 4.75 ft. 72 hr. 
2ft.7in. 6qt.1 pt. 4hr.30min. 1.25 ft. 62 hr. 


Practice Test in Subtraction 


1. 7010 $89.00 648.7 84.763 962.48 
2649 27.53 259.9 25.739 279.39 

2. 44 64 4% * -8 Ib, 3:0z, 8 yd. 1 ft. 
22 24 2355 4 |b. 8 oz. Dvd Sift. 


Practice Test in Multiplication 


Tee 396 794 867 $84.69 2 lb. 6 oz. 
48 509 760 2a yet 8 


2. 63 X43 = 27X33 = 242xX10= 2x8= 44x45 


Practice Test in Division 


2. 24ft.6in. 8)12yd.4ft. 3)8 hr. 15 min. ° B+ 62 = 
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Checking on Important Points 


1. Give the value of each figure in 214.365. 
2. Which is most: .3, 1.1, or .95? 


3. In what ways are the multiplication and division of 


fractions alike? In what ways are they different? 


4. Round off to the nearest thousand: 8,157; 9,864; 


7,500; 27,040; 467,138; 4,207,653. 


. Write the largest five piace whole number possible. 

. How can you find the area of a table top? 

. Explain why 24 + 5 and ¢ of 25 give the same results. 
. Find the whole number if } of the number is 15. 

. How do you find what part 10 is of 40? 


. What is the sum of the fractions } and ¢? 


11. Explain each step in working the examples below: 


a, 84 +13 = b 5 +75 = c 42 +2 = 


7 * Information, Please! 
1. How-ean_you find the perimeter of a garden? 
2~ How is electricity measured? 
3. Why are machinés often used to make change? 
4, What is an. abacus? 
5. How do clocks help people to live together? 
6. In what ways are people paid for the work they do? 
7. Why do not all countries use the same units of measure? 
8. How is the money paid for automobile licenses used? 


9. How has machinery reduced the labor of the farmer? 


10. How is the food value of the things we eat measured? 
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Progress Test VII 


Is 28102 2. 496 3. 7.684 


(15) =9764 (139) X807 (ago) +9.518 (166) 
5. 48)3744 6. 53 7, 14 8. 26)2061 
(58) (200) X8 (202) X43 (60) 

9. we 10. 15)10,957 11. “82 12, 62 
(100) —63 (66) (il) =2e (113) —42 
13. 4X$= 14. 5$X3$= 15. 6 qt. 1d pt. 16 4/83” 
(208) (215) * (217) x6 (181) - +6" 72” 
17,5+3= 18. 43+328= 19.14+9= 90. 24 = 3 of ? 
(236) (239) (248) (255) 


For help, turn to the page given below the number of the 
example. > 


* Special Work to Do 


9 


1, Explain how we change # to 2; to $s. 


2. How do we find 3 x 2? 


cto 


3. How do we divide # by 3? What is the quotient? 
4. What are the steps in the work shown below? 


4 2 2 


2 
=— = — a 7 239, 2? 
a5 eae 3 Is the answer correct 


5. Show that the answer to 3 + 1 is the same as 3 ~ 1. 


6. Why can you not use the method in problems 4 or 5 to 
divide 3? by 2? 
7. Change = and to twelfths and divide as in problem 5, 
Check by inverting the divisor and multiplying. 
8. Divide 13 by 23 as in problem 7. 
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Test in Problem Solving VII 
Ne 
1. Find the cost of 2 yard of lace at 60 cents a yard. 


2. Find the cost of a can of corn if a box of 24 cans 
costs $4.56. 


3. Bob wants to cut a board 9 feet long into 4 equal 
pieces. How long should each piece be? 


4. Agnes saw some 45-cent stockings on sale at 32 
cents a pair. How much would Agnes save by buying 
4 pairs of the stockings? 


5. One fourth pound of dried beef costs 32 cents. How 
much does 1 pound of dried beef cost? 


6. Cans of peaches are on sale at 2 for 57 cents. How 
much do a dozen cans cost? 


7. If 6 hens weigh 194 pounds, what is their average 
weight? 


8. Martha helped a neighbor 24 hours in the morning 
and 33 hours in the afternoon. How much did she earn 
if she was’paid 40 cents an hour? 


made from a piece of cloth 44 yards long? 


10. The cost of using a toaster is 35 cents an hour. 
How much is the cost of using it for 20 minutes? 


Did you beat your score on the last test? 


9. How many pennants, each 3 yard long, can be. ° 


CHAPTER VIII 


Pa Faster and Faster 


Pa 


1. The American record for the 100-yard dash was 10.5 
seconds in 1864. It was 9.8 seconds in 1895, and ‘9.4 seconds in 
1950. How much faster was the record for 1895 than for 
1864? How much faster for 1950 than for 1864? 


2. The American record for the one-mile run was 4:56.0 
(4 minutes 56.0 seconds) in 1864. It was 4:17.0 in 1895, and 
4:03.7 in 1954. How much slower was the time for 1864 than 
for 1954? for 1895 than for 1954? 


3. In 1898 one of our first automobiles made a record of 
39.24 miles an hour. In 1910 the record was 131.72 miles 
an hour. In 1947 the record was 394.20 miles an hour. How 
much was the increase in speed from 1898 to 1910? from 


va 


1898 to 1947? from 1910 to 1947? 


4. In 1906 one of the world’s first airplanes flew at the rate 
of 25.660 miles an hour. Top speed of airplanes: was 100.220 
miles an hour in 1912. In 1953 it was 755.149 miles an hour. 
Find the increase in speed from 1906 to 1912; from 1906 to 
1958; from 1912 to 1953. 


5. Find out if recent records are faster. 
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Ours Is a Decimal Number System 


The number system that we use is called a decimal system 
because it is built with tens. 
1. Show that the following are correct: 
A B 


10xX 1= 10 10)10 = 1 or 35 of 10 = 1 


10 X 10 = 100 10)100 = 10 or 5 of 100 = 10 


10 X 100 = 1000} 10)1000 = 100 or a of 1000 = 100 


Use A to answer the first three questions below. 


2. How many places to the left is 1 moved when we multi- 
ply 1 by 10? How many times as much as 1 is 10? 


3. How many places to the left is the 1 in 10 moved when 
we multiply 10 by 10? How many times as much as 10 is 
100? 


4. How many places to the left is the 1 in 100 moved when 
we multiply 100 by 10? How many times as much as 100 is 
1,000? 

Now use B to answer the next three questions. 


5. How many places to the right is the 1 in 10 moved | 
when we divide 10 by 10? What part of 10 is 1? 


6. How many places to the right is the 1 in 100 moved 
when we divide 100 by 10? What part of 100 is 10? 


7. How many places to the right is the 1 in 1,000 moved 
when we divide 1,000 by 10? What part of 1,000 is 100? 


8. Is this statement correct? When we move a figure one 
place to the left, we multiply its value by 10. 


9. Is this statement correct? When we move a figure one 
place to the right, we divide its value by 10. 


10. How does the value of the 2 in 222 change in going 
from right to left? in going from left to right? 
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B 


Comparing Common and Decimal Fractions 


1. Compare .5 with 4. See A. 


An easy way to do this is to change .5 to a common frac- 


tion. .6 = 7%.= 9. Therefore, .5 and 4 are the same. 
Another way to compare .5 and 3 is to change 4 to tenths. 
+ = yo = -5. Therefore, .5 and 4 are the same. 


2. Change these fractions to tenths and express them in 
decimal form: 3, 3, 3, 2. See B above. 


3. Which is the greater value, + or .23? See C. 
Change 4 to hundredths. } = ;23, = .25. 
You can see that 4 is greater than .23. 


4. Change these fractions to hundredths. Then express 
them in decimal form: 3, 35, 35, 38, 28, ob. 


5. Which is greater, .25 foot or .5 foot? 
Think: In .25 there are only 2 tenths. In .5 there are 
5 tenths. So .5 is greater than .25. 


6. Which is greater, .6 or 74? or 05? 1:88" or 2-4? 
7. Which is greater, 2.or .25? 1 or .22? 


8. Which of the numbers below has the largest value? 
2, .8, 4, .46, 2, .09 
5? » 4» 2 10% 


9. Arrange the numbers above in order of value. Begin 
with the number that has the smallest value. 
10. Express as thousandths: 74; 23; 2. 


11. Which has the greatest value: .4, .35, or .275? 


12. Which of the above numbers has the least value? 
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Two Ways of Adding Fractions 


We can find ;4, + 4 by using either common fractions or 


decimal fractions as shown below. 


With Common Fractions 


3 
5 


With Decimal Fractions 


Why do we change the ;5, to 2? We do not change the .6. 


1. Which way of adding seems simpler? Why? 


First find the sums using common fractions. 


Then add 


using decimal fractions as shown above. 


+h= 43 


i) 


Me wy i & 
— 10 | 5. a | ® 


8. Show how to find { 


214 r 
+ joo In two ways. 


%* 9. Show how to find 73, + 55 + doo In two ways. 


Two Ways of Subtracting Fractions 


1. How much is 33 — 175? 
With Common Fractions 
| cs _ Ls 
a< Say, = 25 
 ——_ Z 
=T7o =F a y - 
_ 4 
lye = 15 


With Decimal Fractions 


Which way of subtracting seems simpler? Why? 


First subtract the numbers using common fractions. Then 


subtract using decimal fractions. 


2. 92f — 23,= 6.79% - 2285 
3. 62 —~—1i= 7.63 _ Q24 = 
4.58714 = 8.43 — 2785 

5.6% -14 = 9.93 - 245 = 
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10.65 — 3x45 


11. 99500 45 = 
12. 8ig00 = 65 = 
13 43 — 38x60 aa 


How Large Are Ships? 


The dimensions of four famous ships are given below: 


Length 
America (U.S.) 663.6 ft. 
Liberté (F.) 890.2 ft. 
.New Amsterdam (N.) 7327" tt: 
Queen Elizabeth (Br.) 987.4 ft. 


1. Which of the four ships has the greatest length? 


Breadth 


93.5 ft. 
102.1 ft. 
88.3 ft. 
118.6 ft. 


Depth 


30.4 ft. 


48.0 ft. 
55.8 ft. 


68.4 ft. 


2. How much longer is the Queen Elizabeth than the New 


Amsterdam? than the Liberté? 


3. How much shorter than the Liberté is the America? 


4. How much less is the breadth of the America than 


that of the Queen Elizabeth? 


5. How much wider than the New Amsterdam is the 


America? 


6. How much more is the depth of the Queen Elizabeth 


than of the Liberté? 


% 7. Why is the Nina famous? 


Annexing Zeros to Decimals 


1. Are $4 and $4.00 different in value? 


2. Write seven dollars in two ways. Is the value of $7 
changed by placing a decimal point after the $7 and annexing 
two zeros? 


3. Show that 5 dimes have the same value as $.50. 

4. Explain why 4.0 has the same value as 4. 

5. Does 2.9 have the same value as 2.90? 
Think: a. 2.9 = 275 b. 2.90 = 233% = 275 
Therefore, 2.9 and 2.90 have the same value. 

6. Show that 4.1 and 4.100 have the same value. 

7. Show that 2.5, 2.50, and 2.500 have the same value. 


Annexing or removing zeros at the right of a decimal frac- 
tion does not change its value. 


8. Express as hundredths: .4; .7; .1; -9- 

9. Express as thousandths: .2; .36; .03; .40. 

10. Show that 5.800 = 5.80 = 5.8. 

11. Express as tenths: 10; .80; .700; .900. 

12. Express as hundredths: 740; .600; .050; .150. 
13. Which is greater, .375 or .40? 


14. Change the following pairs of decimal fractions to like 
decimals. Then tell which one is greater. 


rr og me ee c. 30, .296 d. .7, .084 


Practice What You Have Learned 


a b c d e 
1. 29.64 .003 6.4 .874 81.37 
+36.89 +.008 —1.9 — .287 — 24.47 
9%xh= BEX6L= 93-42 = $25 54425 = 
; ey qd » 
- 3. $4.80 $6.48 alo 2 = 12)967 t= 
x 20 x 809 
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GUNTERSVILLE CHICKAMAUGA FORT LOUDON 
{WATTSBAR ¥ 


WILSON 
WHEELER 


HALES BAR 


KENTUCKY PICKWICK 


| l l 
QO 23miles above mouth 207 259 431 47| 530 602 650 
ADUCAH : 275 KNOXVILLE 


A Profile of the Tennessee River 


The drawing above 
shows the distances be- 
tween dams on the Ten- Kentucky 
nessee River. The table Pickwick 
at the right shows the Wilson 
heights above sea level of 
the gates at each dam. 


1. Use the figures at the Chickamauga......... 
bottom of the drawing to Watts Bar 
find how far it is from 
Paducah to Knoxville. 


~ Height of Gates above Sea (feet) 


2. How far is it from Kentucky Dam to Knoxville? to 
Fort Loudoun? 


3. How far is it from Wilson to Chickamauga? 


4. Use the table to find the height above sea level of the 
gates of Kentucky Dam. 


5. How much lower are the gates of Kentucky Dam than 
Fort Loudoun? This difference shows how much drop there is 
in the river between the two dams. 


6. What is the drop in the river from Guntersville to 
Wheeler? from Hales Bar to Wheeler? 


7. Is the drop from Wilson to Pickwick as great as from 
Wheeler to Wilson? Find the difference. 


%* 8. Between what two dams in the list is the drop greatest? 


*9. How do the dams help and protect the people living in 
and near the Tennessee Valley? 
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Are You Ready for Multiplication of Decimals? 


Let’s review multiplication before beginning the work with 
multiplication of decimals. 


I.Work the first example in each row of examples in 
the diagnostic test on page 21. 


Il. Work the first two examples in each row in the diag- 
nostic test in multiplication of fractions on page 223. 


III. Find the products. Be sure to point off dollars and 
cents. Check your answers by division. 


1. $.24 2. $.96 3. $4.20 4. $.02 5. $.06 
3 5 2 4 8 


IV. Tell which number after each example below is nearest 
the correct product. Check your estimate. If you need 
help, turn to page 38. 


1. 7 K $2.90 $14, $16, $20. 


2.6 X $8.18 $49, $52, $36. 
3. 9 X $16.75 = $152, $168, $145. 


\. Express the products below with fractions and with 
decimals. If you need help, turn to page 267. 


Tee xXT= 2. to X Zo 3. io X Yoo = 4.175 X 375 = 


VI. Carrying in addition of decimals. 
Find the sums: 
1.6 + .6+ 6 = 3. .268 + .268 + .268 = 
2. .15 + .15 + .15 = 4.3. 4+ 3.5 + 3.54 3.5 = 
If you need help, turn to page 182. 
VII. Multiplying by 10 and 100. 
1.1025 = 2. 10 X360 = 3. 100 X5= 4. 100 X 786 = 


If you need help, turn to page 137. 
-272- 


Cotton Is King 


1. One year an average of 312.6 pounds of cotton lint was 
produced per acre in the United States. How much more 
was this than 254 pounds, the average for a number of years? 


2. A bale of cotton weighs about 500 pounds. How much 
more than half a bale is a crop of 254 pounds an acre? 


3. The champion picker in 1949 picked 92.7 pounds of 
cotton in 2 hours. Use addition to find how many pounds 
he could pick at that rate in 10 hours. 


4. In 1938 the price of cotton was 7.81 cents a pound. In 
1948 it was 33.14 cents a pound. How much higher was the 
price in 1948 than in 1938? 


5. What was the value of a 500-pound bale of cotton at 33 
cents a pound? at 8 cents a pound? Find the difference in the 
value of a bale at the two prices. 


6. How much more was received for a 313-pound per acre 
crop at $.33 a pound than at $.08 a pound? 


*7. One year 16,034,000 bales of cotton were produced in 
the United States. Find its value at $140 a bale. 


%* 8. Why is cotton sometimes called ‘white gold’? 
-273- 


' 2x2 Ones! | 
Job 
'B 7 12 Tenths 1 Cc 


Multiplying a Decimal by a Whole Number 


1. Use drawing A to find the product of 2 x 2.4. 


What is the sum of the numbers shown in A? 
2.4 2.4 Because the two numbers are the same, we 
42.4 2 can also multiply to find the total. 
48 48 First multiply the tenths: 2 xX .4 = .8. 
Then multiply the ones: 2 X 2 = 4. 
Because 2 X .4 is .8, the 8 must be in tenths’ place in the 
product. The answer will have one decimal place. 


2. Use drawings B and C to find 2 x 2.6. 


When we add in B we get 12 tenths, or 1 and 

2.6 2.6 2tenths. Carry the 1 to ones’ place. (See C.) 

+2.6 x2 When we multiply the .6 by 2, we get 12 

5.2 5.2 tenths, or 1 and 2 tenths. Write .2 in tenths’ 
place and carry the 1 to ones’ place. 

Think: 2 X 2 = 4, and 1 make 5. Write 5 


in ones’ place. 


When we multiply tenths bya whole number, we point off 


Vy), tenths in the product. 

(0) 

R 3. Tell how the products are found. Add to check. 

mm 6a. 1.2 b. 3.6 Gis dicy.,.5 e. 37.5 

pa Re eer 2 3 ae 

¢ 3.6 7.2 6 1.5 159.0 

é 4. Find the following products: 

G a b c d e f 

4.2 6.4 5.7 6.3 18.7 36.4 

© a = = — a == 


Multiplying Other Decimals by Whole Numbers 


1. How much is 5 xX 9.45? 


ae ; cS 2 = 
9.45 Multiply hundredths as in multiplying dollars and 
x5 cents. 


/ 47.25 Because we are multiplying 45 hundredths by 5:4 


we point off hundredths in the product. 


_ 9.45 is a little more than 9. We can tell that the product 
will be a little more than 5 x 9, or 45. Therefore, 47.25 is a 
sensible answer. 


2. At sea, distances are measured in nautical miles. A 
nautical mile is equal to 1.152 land miles. How many land 
miles has a ship traveled after going 20 nautical miles? 


1.152 Multiply as with whole numbers. 


X20 Here we are multiplying thousandths by a whole 


23.040 number. We must point off thousandths, or three 
places, in the product. 1.152 is a little more than 1. 

So the product will be a little more than 20 Ivor 120; 

Therefore, 23.040 is a sensible answer. 

~ In each example below select the answer that you think is 

most sensible. Then multiply to see if you were right. 


(34 xX 3.16 = 12.64 126.4 1.264 1264 
4.5 X 4.3 = “215 21.5 2.15 _ w2ld 
5. 7 X 6.5382 = 45724 4572.4 45.724 457.24 
65 X 2d = 65.8 .558 5.58 558 
4-7 8 X 6.7 = 536 5.36 53.6 .536 


8, Tell where to place the decimal points in the products. 


a b c d e 
6.7 2.54. 3.648 13.84 27.5 
_8 4 30 10 (i 
536 1016 109440 13840 1925 
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Practice in Multiplying Decimals 


1. Explain how the decimal point is placed in the products 
below. Use estimation to show that the products are sensible. 


a. 3.4 b. 4.73 c. 27.4 d. 4.283 e. .23 
x 2 xX 3 xX 6 x 5 x 4 
6.8 14.19 164.4 21.415 92 


2. How can you tell how many decimal places to point off 
in the product of each example? 

When multiplying a decimal by a whole number, point off 
as many places in the product as there are in the number 
being multiplied. 


3. Apply this rule to the products above. 


M Multiply. Check your answer by estimating the product. 
E a b c d e f 
me 4.28.2 LS 34 4.8 54.6 38.7 
R 8 9 z 5 8 9 
A 2 a= _# ee — aoe 
c 
Wl 5. 427 = 24.56 7.91 8 497 2.96 
a3 2 7 _8l 6 6 _5 
6. 3.04 .985 13.978 1.7385 462 9.156 
6 12 37 5 9 16 


Practice What You Have Learned 


1. Write as common fractions: .1, .01, .001. How many 
places are there in each decimal fraction? How many zeros 
in the denominator of the fraction with the same value? 


a b é d 
2. 64+ .39 = 42-36 = 6x 4809 = 10 X 38 = 
364 +7§ = 93-42 1x22 = 4$+6= 
4.923 +22 = 62-2%= 10x33 = %+ 29 = 


Multiplying by Four-Place Numbers 


Multiplying by four-place numbers, such as 4276, is much > 
like multiplying by two-place and three-place numbers. 


1. How much is 2 x 3000? 
Think: 2 thousands X 3 = 6 thousands, or 6000. 


2. Write the products of the following: 
a. 4 X 1000 = b. 8 X 2000"= c. 12 X 2000 = 
d. 46 x 4000 = e. 40 X 5000 = f. 304 < 8000 = 


3. Study the work below which shows 1397 x 5426. 


5426 To multiply by a four-place number, proceed 
X1397 as in multiplying by three-place numbers. 
37982<First multiply 5426 by 7. 
488340<Then multiply 5426 by 90. 
1627800<Then multiply 5426 by 300. 
5426000<Then multiply 5426 by 1000. 
7580122 Find the sum of the partial products. 


4. Explain the work in the examples below. 


a. 38024 b. 4208 c. 7216 
x 2006 x 4200 x 2040 
18144 841600 288640 

6048000 16832000 14432000 
6066144 17673600 14720640 
5. Copy and work the three examples with your book closed. 
6. How much is 10 x 48? 100 x 48? 1000 x 48? 
Give a rule for multiplying by 10, 100, or 1000. 

7. 1478 X 2698 = 10. 9000 xX 4865 = 13. 7108 x 9647 = 


8. 4718 X 3754 11. 8070 X 8205 = 14. 9003 x 9170 = 


ll 


15. 6500 x 7065 = 
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9. 5006 X 9318 12. 2098 < 3967 
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Multiplying Decimals by 10, 100, and 1000 


Ann’s father showed her the short-cut method of multi- 
plying decimals by 10, 100, and 1000 explained below. 


1. Show by estimation that the products below are correct. 


A. 2.48 B. 2.48 Cc. “248 
x10 x 100 x 1000 
24.80 248.00 2480.00 


2. When we multiply 2.48 by 10 as in A, how many places 
is the decimal point moved? In what direction? 


3. How many places to the right is the decimal point 
moved when we multiply 2.48 by 100 as in B? by 1000 as in Cc? 


4. Tell how many places to the right the decimal point 
was moved in each product below. Show by estimation that 
the products are correct. 


a. 3.65 b. 48.23 Ge 73.1 d. .648 
x10 x 100 x 100 x 1000 
36.50 4823.00 7310.0 648.000 


To multiply a number by 10, move the decimal point one 
place to the right. To multiply by 100, move the decimal 
point two places to the right. To multiply by 1000, move the 
decimal point three places to the right. Annex zeros to the 
number to fill any empty places, as in c. 


5. Use the short cut above to multiply each of these num- 
bers by 10. 
3.4 8.5 6 2.75 .86 4.370 004 


6. Use the short cut to multiply each of the above num- 
bers by 100: by 1000. 


MA—Aerav MAO 


7, 86 = 86 xX? 9. 96 = 096 x? 11. 660 = 5.5% 7 


@ 8.75.4 =7.54X? 10. 645 =.645 xX? 12. 2.5 = .025 x? 
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How Much Does a Carload Weigh? 


You can see from the facts below that the average weights 
of carloads of different kinds of products differ greatly. 


Products Tons Products Products Tons 


Apples Cotton (bales) 17.57 


Butter Hogs 8.71 
Cattle Lumber 33209 
Coal Oranges PISEIU, 


1. A carload of which product weighs the most? Which 
weighs the least? 


2. How much more does a carload of coal weigh than a 
carload of cotton? of lumber? of oranges? of wheat? 


3. How much less does a carload of hogs weigh than a car- 
load of cattle? 


4. What is the total weight of 10 carloads of butter? of 
coal? of cotton? of oranges? 


5. What is the total weight of 100 carloads of apples? of 
hogs? of potatoes? of wheat? 


6. Find the total weight of 40 carloads of cattle and 20 
carloads of hogs. 


7. The -heaviest shipment on record was a piece of oil- 
refining machinery weighing 245 tons. It was shipped on 2 
flat cars. What was the average weight carried by each car? 
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Multiplying a Decimal by a Decimal 


1. A passenger train travels at an average speed of 48.6 
miles an hour. At that rate how far does it travel in 3.4 hours? 


Multiply as in multiplying whole numbers. 
48.6 How much is 486 X 34? 
X3.4., To find where to put the decimal point in the 
1944 product, estimate the answer. 3 X 48 = 144. 


14580 The answer will be a little more than 144. So 
165.24 put the decimal point between the 5 and the 2 in the 
product. 


The train travels 165.24 miles. 


2. Use estimation as explained above to tell where to put 
the decimal points in the products below. 


a. 4.3 b. 3.7 c. 8.25 d. 4.36 e. 15.1 
2.6 8.9 1.4 3.6 2.04 
1118 32938 4550 15696 30804 


3. An automobile averages 17.6 miles on a gallon of gasoline. 
How far does it go on 6.4 gallons of gasoline? 


4. Find the products, using the method of estimation ex- 
plained above. 


a. 4.1 b. 2.9 c. 6.37 d. 42.3 e. 36.2 
2.3 3.7 25 2.5 2.37 


We can use multiplication of fractions to check products. 


5. Find 4.1 X 2.3. Then find 4,4, X 23%. Are the products 
the same? 


6. Find 3.9 X 2.7. Check by multiplication with fractions. 
7. Find 33, X 27%. Check by multiplication with decimals. 


48. Find the product of 23% and 47/5 in two ways. 
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How to Multiply Any Number by a Decimal 


The method explained below of placing the decimal point in 
the product is used by most people. 


1. How much is 33; X 7? How much is .3 x .9? 
Tenths X tenths = hundredths, or two decimal places. 


2. How much is 75 X 745? How much is .7 x .46? 
Tenths * hundredths = thousandths, or three decimal 
places. 


3. How much is 2.48 x 3.6? (See 2 above.) 


2.48 A quick way to tell how many places to point off 

X< 3.6 in the product is to count the number of decimal 
1488 places in the two numbers being multiplied. There 
7440 are 2 decimal places in 2.48 and 1 decimal place 
8.928 in 3.6. There are 3 decimal places in the two 
numbers. So point off 3 decimal places in the product. 


Show by estimation that 8.928 is a sensible answer. 
4. Use the method described above to show how the deci- 


mal points are placed in the products below. Check the 
products by estimation. 


a. 6.3 (1 place) b. 4.28 (2 places) c. 384 (0 places) 
.4 (1 place) 1.2 (1 place) 1.1 (1 place) 
2.52 (2 places) 5.136 (3 places) 37.4 (1 place) 


Point off as many decimal places in the product as there 
are decimal places in the numbers being multiplied. Count 
from the right. 


5. Use this rule. Show that the products are correct. 


a. 6.4 b. 2.48 '-c. 8.64 d. 27.0% 
2 Zp 3.4 Ll, 
7.68 5.208 29.376 46.75 
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Placing the Decimal Point in the Product 


In the products given below the decimal point is missing. 
First use the rule given on page 281 to find where to put the 
decimal point in each product. Then check the answer you 
get by using estimation as explained on page 280. 


a b c d e 

1. 2.6 me) 4.67 327 36.5 
14 we 4 12 4.8 

364 81 1868 3924 17520 

2. 62.5 275d 6.57 25.6 2Dalt 
9.4 Lf 1.5 74 1.2 
58750 4675 9855 18944 3084 

3. 72.9 78.1 5.48 1.38 90.6 
6.1 20 1.6 _ .43 
44469 15620 8768 bo2 38958 


4. Now copy and work the examples above. 


Practice What You Have Learned 


a b c d e 
1 8 9.5 37.68 4.796 6# 
+.7 +8.4 +49.74 + 2.847 +7% 
2 o 8.4 37.63 98.962 84 
—.6 —2.1 — 28.96 — 87.094 —43 
Bi 3.1 4.43 7.623 87.92 
x2 x18 x9 x10 34 & BF = 
A, LF 4.85 68.7 9,24 
Xx 2.6 x 3.9 x .87 x 100 42 +2) = 


%* Multiplying Two Decimal Fractions 


1. How much is .3 x .2? 


oe a ‘ ie How many decimal places are there in 
06 (2 places) the two numbers being multiplied? 


There must be two decimal places in the 
product. Because the 6 is 6 hundredths, 
write a 0 before the 6 as a place holder. This keeps 6 in 
hundredths’ place. Put the decimal point before the 0. 
We can prove that .06 is correct by multiplying with com- 
mon fractions. .2 x .38 = 2 x i = ro = -06. 


2. What is the product of .2 « .04? 


.04 (2 places) To get 3 places in the product, we must 
X .2 (1 place) write two zeros before the 8. The two 
-008 (3 places) zeros keep 8 in thousandths’ place. 


We can prove that .008 is correct by multiplying with 
common fractions. 7% 745 = p&s5 = .008. 

To get the correct number of decimal places, we write zeros 
as place holders before the products. Then the decimal point 
will be in the right place. 


3. Show that the products below are correct. Check by 
multiplying with common fractions. 


3 b. .4 c. .05 d. 13 e. .02 iM 
Wieo, ea) Bh 6 3 2 
.09 12 .035 .078 006 iS 

re) 

Multiply. Check by multiplying common fractions. R 

C 
a b c d T 
43X75 2X2= AxO= sxe=- 
Es 
Su A KK 2 = 5 X O01 = 2 & 0G = 5 & 08. = 
6. 29 & 13 = 4X 09 = 04 X 3 = sxa- QO 


“Down Where the Tall Corn Grows” 


1. The Department of Agriculture reports that 12.5 bush- 
els of corn produce 100 pounds of pork. How many bushels 
of corn are needed to produce 200 pounds of pork? 


2. A bushel of corn weighs 56 pounds.. How many pounds 
of corn are there in 12.5 bushels? 


3. How many more pounds of corn are needed to produce 
100 pounds of pork than the pork itself weighs? 


4. About .6 of the weight of a hog is pork. How much 
pork would be secured from a 225-pound hog? 


5. Recently, at a stock show, a 925-pound prize hog was 
sold at $8.84 a pound. How much was received for the hog? 


6. On the same day, $.28 a pound was paid for hogs at a 
near-by stockyard. How much would be received for a 225- 
pound hog at that rate? 


7. A good worker can pick and husk about 13 acres of corn 
a day. A corn-picking machine can pick at least 12 times 
as many acres a day. How many acres is this? 


%e8. The prices received by farmers for a bushel of corn were 
$.52 in 1938 and $2.46 in 1948. How much more did a farmer 
receive for 124 bushels of corn in 1948 than in 1938? 
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27.8 

xX 9.6 
166 4 
2466 0 
2632.4 


What’s Wrong Here? 


2. 3.48 
X 2.4 
13 92 
68 60 
81.52 


Find and correct the errors in the examples below. 


4. 40.7 
X 208 
3254 
8140 
11394 


Practice in Multiplication of Decimals 


(a b c d 
| 1 7X4 = 3x08 = 4.002 = 6x<b= 
| 2. 6X2.4= 9X7.48 = .7X80 = 8 X.58 = 0 
36 x02 BxX2b 3X04 = 5X.7= E 
eens = 5X1.98 = 3X27 = 6x.46- | 
\ $. 1.61.7 87 X82.4 = 6X.09 = .7X.03 = ¢ 
‘6. 10X24.75= 100X3.168= 1000x26= 10%.968= i 
7. 1.2X.75 = 18 X18.7= 2.4238 = 4.9X67.8= 
8. 3.5X1.84= 7.8x90.6= 1.69X43.5= 25Xx3.58= 
9 92X796= 5.4X76.9= 2.76X83.5= .388X46.1= @ 
Practice What You Have Learned 
Oo © 
1.42452= 64-32- 
Lgags apes 
2.5 9.78 
x16 +6.59  -69.894  25)12,175 49) 4165 
5. a7 8.75 3.674 895 9.64 
x 2.6 X3.8 «45 x79 X6.8 


6. 9,784 + 653 + 86,052 + 508,799 = 


7. $27.52 + $3 + $.80 + $978.94 = 
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Diagnostic Test in Multiplication of Decimals 


a b c 
i. 2% 8.2 = 4X 7.6 = 5 xX 3 = (274) 
2.4 xX 1.26 = 5 X 3.68 = 7X 48 = (275) 
3.9 X 3.648 = 8 X .796 = 6 X 3.974 = (275) 
4.10 K 3.74 = 100 X 56.8 = 1000 x 2.69 = (278) 
5.1.6 X 2.4 = 1.2 X 3.67 = 3.04 X 20.3 = (281) 
6. .2X 3 = AX 13 = 9X 02 = 283) 
For help, turn to the page given at the right. 
* Interesting Topics to Look Up 
If you have no work to correct, look up one of the topics 
below. 


1. 


2. 


14. 


Local rates for water, electricity, and gas. 


Safety instruments used on airplanes. 


. Why ice floats. 

. How many miles an hour a spot on the equator moves. 
_ ‘The amount of water in fruits and vegetables. 

_ The thermometer the doctor uses. 

_ How the speed of the wind is measured. 

_ What information is given on a weather map. 

_ The sizes of automobile tires. 

_ The scales to which maps are drawn. 

_ How to locate places on a road map. 

. How to find the distance around a bicycle tire. 


_ How the weatherman uses the barometer. 


Decimals used in reference books. 
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* How Large Are Our Trees? 


1. The diameter (thickness) of a tree is approximately 35 
of its circumference (distance around the trunk of the tree). 
Bob found that the circumference of a tree near his home was 
66 inches. How many inches was the diameter of this tree? 


Think: How much is <4 of 66 inches? 


2. The circumference of one of the large sequoia trees of 
California is 165 feet. What is the diameter of the tree? 
Would the tree fit into an area the size of your classroom? 


3. The diameter of another sequoia tree is 70 feet. What 
is its circumference? 


Think: The diameter = 4, of the circumference. 


70 ft. = 35 of how many feet? 


4. Long ago there was a tree in Sequoia Park that was 450 
feet high. How much less than 3 mile was its height? 


5. Describe methods that can be used to measure the cir- 
cumference of a tree. 


6. Measure the circumference of a tree or post. Then find 
its diameter, using the method given in problem 1. 


7. Measure the circumference of a large can of fruit. Next 
find the diameter of the can as explained above. Then measure 
the diameter of the bottom of the can with a ruler. Do your 
results check? 
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Test in Multiplication of Decimals 


ix BA 2. 49 3. .46 4. 59.6 5. 1.485 
_2 _% a 46 cal 
6. 3.6 7. 3.8 8. 974 9. 2.74 10. 4.896 
Le 95 3.8 0 1000 


*How the Egyptians Multiplied 


To multiply, the Egyptians used a method called doubling 
or duplication. To multiply 18 x 32, they proceeded as 
shown at the left below. 


A B a. The top number under A is 1. Notice that 
1 32 each number in A below the 1 is double the 
2 64. number above it. 

4 128 b. The top number under B is 32, the number 
8 256 being multiplied. Notice that each number 
6~~ 512. pelow the 32 is double the number above it. 


c. Because 18 = 16 + 2, to find the product 
of 18 X 32, add'the 64 and 512 under B. Their sum is 576, 
which is the product of 18 x 32. Multiply 18 x 32 in the 
usual way to check this answer. 


1. Use the above lists to find 19 X 32. 
Hint: 19 = 16+ 24 71. 


2. Use the above lists to find 23 X 32. 


3. Continue the doubling of the numbers under A and B 
above. You can use the lists to find the product of 32 mul- 
tiplied by larger numbers. Find 49 x 32 in this way. 


4. Use the Egyptian method to find the products below. 
Check each answer by multiplying the numbers. 


a. 18 X 27 = b. 25 X 48 = c. 381 X 72 = 
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Getting Ready for the Progress Test Aan 


bo 
Calto 


1. 9)7564 


2. 47)13,912 


3.6 +14 = 


Practice Test in Addition 


Y 


b c d e\ 
$64.58 95.3 64+ 3’ 8” 
9.85 825.6 42 4' 6” 
.06 87.8 ya By 
63 74 06 6 Ib. 4 oz. 
52 64 .08 7 lb. 2 oz. 
62 82 05 9 Ib. 12 oz. 
Practice Test in Subtraction 
$40.05 38.275 85.3 6’ 4” 
20.76 24.465 25.3 Die 
63 143 63 43 
3 78 4g 
Practice Test in Multiplication 
8.1 16.5 36 3 gal. 1 qt. 
5.6 37 43 5 
6X23 = tof38i = 9o0f8.9 = os xe = 
Practice Test in Division 
b c d 
75) 3525 16)8752 29) 25,648 
85) 26,180 94)37,788 _ 9)3 hr. 30 min. 
1j+5 = 373 = 73 + 23 = 
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Checking on Important Points 


1. Give the place value of each figure in 384.596. 
2. Write the smallest possible three-place decimal fraction. 


3, Arrange in order of their size, placing first the number 
with the smallest value: .27, .4, 3, .068. 


4. Show by changing .3 and .4 to common fractions that 
the product of .8 x .4 is hundredths. 


5. How many decimal places must you point off in the 
product of 4.26 3.8? Find the product. 


6. How many times the value of the 3 in 4.3 is the value 
of the 3 in 3.6? 


7. What is the product when you multiply 4.36 by 10? 
by 100? Use the short method. Check, using the long method. 


8. Multiply. Use estimation to check the products. 


c. 3.684 d. 2.45 


a. 3.48 b. 4. 
2 <4 x 36.7 


x5 ° x 


9. How many ounces are there in 3.5 pounds? 
10. Why must the product of .2 X .8 be less than 1? 


11. How can you tell that the answer of 7 + % is greater 
than 1? 


12. Find the area of a farm 1.5 miles long and .8 miles wide. 
13. What is wrong here: .3. X .8 = 2.4? 


14. How much is 24 — 2.65? ° ” 
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Progress Test VIII 


7.) OMAES 2. 8.936 3. $9.84 4. 28)25,368 
(180) +963.7 (180) -—2.487 (139) 709 (55) 


5. 7% 6. 64 735 AGS & 6 ft. 4in, 
(100) +435 (111) -—84 (200) x8 (152) —2 ft. 8 in. 


9. x= 10. 5X22 = W. 25%2= 12. 62X4t= 
(208) (200) (223) (225) 

13. 5+24= 14. 13+38= 15. $+3= 16. 23+12= 
(236) (248) (237) (239) 

17. 7.8 18. 3.64 [2a "oa.6 20. .28 
(274) X6 (275) 85 281). 407 (283) X.2 


For help, turn to the page given under the number of the 
example. \ 


* Special Work to Do re a y 


1. Look up the terms below. Be ready to tell what they mean. 


account centimeter furlong net weight 
avoirdupois C2 Or Ds; gain profit 


bank check cord (of wood) gill receipts | 
capacity fathom long ton retail 
carat fluid ounce loss wholesale 


2. Find the standard weight of a bushel of each of the 
following: 


apples wheat tomatoes potatoes corn | 


3. Make a list of units used in measuring the following: 
weight area distance time liquids 
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Test in Problem Solving VII 


1. Tom is paid 40 cents an hour for helping at the 
store. How much does he earn in 34 hours? 


2. What is the area of a garden that is 50 feet long 
and 3 feet wide? 


3. If 4 doughnuts cost 15 cents, how much do a 
dozen doughnuts cost? 


4. At an average speed of 5.24 miles a minute, how 
far does an airplane fly in an hour? 


5. How many pounds do 8 bags of candy weigh if 
each bag weighs 12 ounces? 


6. Find the perimeter of a table that is 4.5 feet long 
and 3.6 feet wide. 


7. Ann paid 20¢ for + yard of ribbon. What was the 
price of the ribbon a yard? 


8.-If-3-candy-bars-cost-10 cents, how many bars can 
you buy for 40 cents? 


9. Mrs. Smith buys 32 yards of cloth at $1.20 a 
yard. How much change should she receive from a $5 
bill? 


10. The Smith family uses on the average .75 pound 


of butter a day. At that rate what is the cost of the 
butter for a week at $.80 a pound? 


Did you beat your score on the last test? 
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CHAPTER IX 


‘‘Let’s Go” 


The signs show the distances from a summer camp to several 
interesting places near by. Use the signs to answer the ques- 
tions below. Notice the directions in which the signs point. 


1. Which of the places shown above is farthest from the 
camp? Which of the places is nearest the camp? 


2. How much farther from the camp is the cave than the 
sports field? 


3. How much nearer the camp is the swimming hole than 
the sports field? 


4. How much farther is it from the camp to the cave than 
from the camp to the falls? 


5. What is the distance from the sports field to the falls? 
6. How far is it from the big trees to the sports field? 


7. A hiking club walked from the camp to the falls and 
back in the morning. They hiked to the cave and back in the 
afternoon. What was the total distance? 


8. The post office in a near-by village was 1.5 miles beyond 
the falls. How far was it from the camp to the post office? 


%*& 9. How does a compass help us to tell directions? 
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Are You Ready for Division of Decimals? 


Division of decimals is much like division of money. 
I. Dividing dollars and cents by a whole number 

1. In which of the following examples will the quotient be 
more than $1.00? less than $1.00? less than $.50? How can 
you tell? 
a. 6)$8.70 b. 9)$1.62 c. 25)$24.75 d. 8)$.68 

2. Copy and divide. Check your answers. 

Il. Dividing dollars and cents by cents 

1. How many cents are there in $1.25? in $.50? in $.05? 


2. How many pencils at $.05 each can you buy for $.50? 


Explain why $.05)$.50 and 5)50 give the same answer. 
3. Find the quotients in the following. Check. 


a. $.05)$1.50 ib. $.25)$.75 c. $.36)$1.08  d. $.12)$14.48 


Ill. Dividing dollars by cents 


1. At $.10 each how many tickets can you buy for $2? Why 
must you express $2 as $2.00? 


2. Find the quotients of the following. Check. 


a. $.05)$4.00 b. $:20)$5 c. $.75) $6 d. $.15)$18 
IV. Multiplying by 10 and 100 
Multiply each of the numbers below by 10; by 100. 

a. od b. 1.6 c. .25 d. 37.5 e. 2.684 f. 28.4 
If you have difficulty, review page 278. 


\. Dividing by common fractions 


Change the decimal fractions below to common fractions, 
and find the answers to the examples. 
a. 6 + .3 = b. 1.5 + 5 = ce. 3.41 + 1.1 = 
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How Would You Like to Catch One? 


Recent records for salt water fish caught with rod and reel: 


Fish 
Marlin 
Shark 
Swordfish 


Tuna 


Weight 


976 lb. 


1919 Ib. 


860 lb. 
927 |b. 


Length 
12’8” 
14’8” 
VO” 
Koa 


Girth 
6'2” 
875” 
5’10” 
6'8” 


1. Which of these fish was the heaviest? How much less 
than a ton did it weigh? 


2. How much more did the marlin weigh than the tuna? 
How much longer was it? How much less was its girth? 


3. How much longer was the swordfish than the marlin? 
How much less was its girth? 


Recent records for fresh water fish are as follows: 


Fish 
Black bass 
Muskellunge 
Northern pike 
Walleyed pike 


Weight 


22 |b. 4 oz. 
64 |b. 8 oz. 
46 |b. 2 oz. 
22 |b. 4 oz. 


Length 


323 in. 


58 in. 


523 in. 
364 in. 


Girth 
283 in. 
24 in. 
25 in. 
21 in. 


4. How much more was the weight of the muskellunge than 
of the northern pike? How much more was its length? 


%* 5. Express as feet and inches the lengths of the four fish; 


their girths. 
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Dividing a Decimal by a Whole Number 


1, Let us use the drawings to find 2)4.6. 
What number do you see in A? 
How is 4.6 regrouped in B? How large is each group? 


2.3 In the example, divide as with whole numbers. 
2)4.6 _ First, divide the ones; then, the tenths. 
2)4 = 2; 2).6 = .3. The quotient is 2.3. 


The 6 in 4.6 is 6 tenths. So the 3 in the quotient 
must be tenths. Since 2)4 is 2, we know that 2.3 is a sensible 
answer. 

How much is 2 X 2.3? Show that 475 + 2 = 275. 


2. How can you tell that the quotients in the examples 
below are all placed correctly? Use division with common 
fractions to show that the quotients are correct. Check the 
answers by multiplication as shown in problem 1. 

3 6.9 


1.5 
ee 


4.1 : 2 
a. 6)24.6 b. 5)1.5 c. 4)27.6 d. 3).6 e. 4)6. 
3. Tell where the decimal points should be placed in the 
quotients below. Check by multiplication. 


4 52 162 2 1052 
a. 4)1.6 b. 5)26.0 c. 4)64.8 d. 4).8  e. 3)315.6 


Divide and check. 


a b c d e 
4. 5)67.5 4)3.6 7)21.7 3)60.9 2)300.4 


5. 2).8 3)1.8 6)5.4 9)38.7 6)36.0 


Dividing Other Decimals by Whole Numbers 


1. John’s brother earns $12.40 a day. If he works 8 hours 
a day, how much is he paid an hour? 


$1.55 - Here we are dividing dollars and hundredths. 
8)$12.40 | of a dollar. Because we are dividing hundredths 
8 ** by a whole number, the quotient must show hun- 
44 ~. dredths. You can see that $1.55 is a sensible 
40. answer because 8)12 is a little more thanl. 
40° How much is 8.x $1.55? How much is 
- 40° 12,49 + 8? © 


2. Check the answers below by estimation and multiplica- 
tion, as in problem 1. Show that the decimal points in the 
quotients are correctly placed. 


sTCOD: vas TaD eas 2.162 491 | 


a OoOle (be T)SOLAy 'c. 4)8.648 d. 4)1.964 | 


3. Tell where to place the decimal point in the quotient 
when you divide a decimal by a whole number. Susie said, 
“Place the decimal point in the quotient directly above the 
decimal point in the number being divided.”” Was she right? 


Divide. Check your answers by estimation and multipli- 
cation. 


a b fe d e 


4, 4)13.68 8) 44.08 3)9.27 5)6.75 4) 67.28 


5. 9)87.48 2)3.756 6)5.706 4)3.984 6) 4.866 


MO—-HA9PDV MDO=S 


6. 4)167.52 9)134.001 4).72 5) 4.575 2)19.52 | 


7. 25)9.125 45) 94.95 28) 142.8 12)1.572 36)308.52 © | 
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cfaibent’ for a Camping Trip 


A group of ten boys wanted to 
find the cost of the food for a 
10-day camping trip. The table 
shows the food budget for one day 
for one boy. 


Daily Budget for One Boy 
Vegetables 24¢ 
Milk and cheese 28¢ 
Fruit 16¢ 


Meat and eggs A5¢ 
Bread and cereal 32¢ 


daily food budget for one boy? Diner groeericy a0 


Total ? 


1. What is the total of the 


2. How much would the total 
food budget be for one boy for a 10-day.camping trip? 


3. How much would be the total food budget for the 10 
boys for one day? How much for 10 days? 


4. How much would the budget for vegetables be for one 
boy for the 10-day trip? How much for the 10 boys? 


5, Find the total budget for the 10 boys for the 10-day trip 
for meat and eggs. How much more was this than for bread 
and cereal? 


6. John’s mother said, ‘‘You should allow % of your budget 
for bread and cereal. You should allow 4 or more for milk 
nae cheese, and } or less for meat and eggs.”’ How much is 

+ of the daily budget? For which foods had the boys allowed 
too little? too much? about the right amount? 


7. If possible, find how much is allowed for food for each 
person in your home for a month. 
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Changing Common Fractions to Decimal Fractions 


_ 
) 
oo 
~~ 


1. Use A to find the missing numerators: 5 = To; 


= T6 
Express 5 and 2 as decimal fractions. 
. . . oF ‘ 9 
2. Find the missing numerators: } = zg; 2 = 725: 
Oe ace Age 3 : “acti 
& = tooo: Express 4, 7, and 2 as decimal fractions. 


3. Change § to a decimal fraction. 


, dvs 1 We know that 3 = 2)1. We cannot divide | 
gy Dae 1 as a one by 2. 1 whole = 4%, or 1.0. Change 
25 the 1 in A to 1.0 by placing a decimal point 
B. 2)1.0 after the 1. Then write a zero after the decimal 
1.0 point. Now divide as shown in B. 


4. Change j to a decimal fraction. 


We cannot divide 1 as a one by 4. We know 
ST = AT that 12 Too Or 1.00. When we annex (write 
after) one zero to the 1 and divide, there is a 


ae mainder. Wh ié to the 1 
remainder. en we annex two zeros to the 
B. 4)1.00 Bey E d ; 
gx and divide, as in B, is there a remainder? 
20 5. Use this method to change # to a decimal 


20 fraction. 


6. Change % to a decimal fraction. How many zeros must 
we annex to 3 before there is no remainder? Does 3.000 = 3? 


.33 371 .375 


8)3.0 8)3.00  8)3.000 Change to decimal fractions: 
24 2 4* 2 4%x 


6 60 60 
88. hs es HB 2B 
4 40 
SO °8 & oi 
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Incomplete Decimals 


34 In changing } to a decimal fraction, there is a 
3)1.0 remainder no matter to how many places we 
33! carry the work. 
3) 1.00 We call .34, .334, and .3334 incomplete deci- 
a mals. We usually say that 4 = .333. 
ltd 
3) 1.000 


Change to three-place incomplete decimals: 


x 


ols 
alo 


Be 2 
2. 753 1? 


H 
. 
ra 
iw) 


Using Decimal Fractions in Quotients 


1. Grace had 7 pounds of candy. She divided it into 4 
equal parts. How many pounds were there in each part? 


14 1.75 The work in A shows that there 
A. 4)7 B. 4)7.00 should be 18 pounds in each part. 
4 4 In B we carry the work to two deci- 
3 30 — mal places. Show that 12 and 1.75 
28 are equal. 
20 Because there is no remainder, the 
20 ~~ work is complete. 
2. Suppose Grace divides the 7 pounds 34 3.5 


into 2 equal parts. How many pounds _4__9)7__B. 2)7.0 
should there be in each part? 


Express the quotients below as mixed numbers and as 
mixed decimals. Carry the work to two decimal places. 


aA-_, 
a- aS ahs b c d e 


3, 3)9.- ys 814 15)48 9)13 
4. 415 16)84 $42 ‘13 1539 
FF 5. 20)148 10)175 6)15 24) 492 12)30 
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Rounding Off Decimals 


1. In a recent race, a motorboat traveled at a speed of 
124.915 miles an hour. How many miles was this a minute 
to the nearest hundredth of a mile? 


2.081 In this example there is a remainder after 
60)124.915 the division has been carried to three decimal 
120 *** places. We can round off the answer by drop- 
491 ping the last figure in the quotient. Thus the 
4 80 speed was 2.08 miles a minute, correct to the 
115 nearest hundredth of a mile. 2.081 is closer 
_60 to 2.08 than to 2.09. To the nearest tenth of a 
55 mile, the speed was 2.1 miles. 2.08 is closer to 

2.1 than to 2.0. 


2. What was the speed a minute to the nearest mile? 


3. Show that the speed of the motorboat was 124.9 miles 
an hour to the nearest tenth of a mile. Show that its speed 
was 125 miles to the nearest mile. 


This is how to round off a quotient. 


(1) Carry the work to one more place than is to be kept in 
the answer. 


(2) If the last figure is 5 or more, increase by one the next 
figure to the left. 


(3) If the last figure is less than 5, drop it. 
4. Apply these rules to the work at the top of the page. 


5. Round off each of the following to the nearest tenth: 


8.41 9.46 47.28 64.55 93.021 6.452 
6. Round off the numbers to the nearest whole number. 


7. Round off each number below, first to the nearest hun- 
dredth; then to the nearest tenth; then to the nearest one. 


4.628 23.575 8.742 3.051 9.256 
8. Round off the quotients to the nearest hundredth: 


a. 12)86.978 b. 46)97.473 c. 25)86.748  d. 59)379.685 
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Is Our Country Crowded? 


prams 4 


POPULATION 
PER SQUARE MILE : The diagram shows the number 
th UNITED f of people per square mile in dif- 
AY ay aren _ ferent parts of the United States. 


50.7 


NORTH 


The number is shown in two ways. 


1. Which symbol (picture) is 
_ used in the diagram to represent 
20 people? How many people 


580 OAL oj does + of this symbol represent? 
; oy y ; 2. In which part of the United 
- States are there more than 200 
337 "Ea people per square mile? How do 
the symbols help you to tell? Why 
KEY a - can you not give an accurate num- 
"BO peuple ber, using only the symbols shown 
, using only ymbols s 
above? 


3. Use the symbols to tell in what section there are more 
than 10 but less than 20 persons per square mile. 


4. Now use the numbers given in the diagram. How much 
more is the density of population in the northeastern states 
than in the southern states? than in the north central states? 
than in the western states? 


5. Allow 4 persons for a home. What is the approximate 
number of homes needed to house the average number of per- 
sons per square mile in the United States? in the southern 
states? in the northeastern states? in the north central states? 
in the western states? 


6. How many people would there be in an area 10 miles 
long and 10 miles wide in each section? 


%* 7. Look up the density of the population of Japan and 
Australia. 
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Rounding Off in Division 


In the examples below carry the work to two decimal 
places. Round off the answers to the nearest tenth. 


a b Cc d 
[ : 
1. 29)63 36)314 12)191 16) 247 
2. 15)16.4 87)842.2 28)88 18)134.4 


3. 12)19.84 47)92.648 40)85 64) 245 


In the examples below round off the quotients to the nearest 
hundredth. To how many places must you carry the work? 


a b c d 
4. 23)49.72 12)40 18) 26.04 30)50 
5. 24)570 14) 23.2 64)72 70)110 
5. 55)62.3 86) 164.01 S374 59587 


*7. On a 161-mile trip, Mr. Jones used 12 gallons of gasoline. 
To the nearest mile how many miles did he average to the 
gallon? 


Practice What You Have Learned 


Via 
ee 8) 36.8 8)21 5)36.4 417.4. 2)3.9 
2. 4)29 8)3.4 24)54 6)9 12)18 
3. 6)39.72 15) 7.2 25)12.675 16)33.28  48)86.4 


4. 7X3.65= 9x8.3= 4X.3= 2.1X6= .02X4= 


5. 48X3$= 73-42= 4+25. 78443= 33x31= 


MO-—-ANrPDV mMmDIO= 
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Checking Up on Multiplication of Decimals 


Multiply and check your work. 


a b c d 
i; 2% 8s 2% 14 = 3 xX 4.8 = 5 & 63.8 = 
2.4 d6 = 5«2.76= 6.498 = 9 x 7.583 = 


3.10 X1.4= 10658 = 100 xX .568 = 1000 x 1.963 = 
4.26X%14= 8387 = 4387 12.4 = 3.8 X 64.8 = 


5. .3X .3 = 6X 04= 8X 02 = 04 X 6 = 


% A Shorter Methed of Multiplying Numbers 


A. 423 iB. 423 1. How is the work in A differ- 
X 267 267 ent from the work in B? Notice 
2961 2961 that in B the 0 is not written in 
25380 2538 ones’ place when we multiply 3 by 
84600 846 6 tens. Instead we write the 8 of 

112941 112941 3 X 6 under the 6 in tens’ place. 


In B we do not write 0’s in ones’ or 
tens’ places when we multiply 3 by 2 hundreds. There are 
fewer figures in B. 


2. How is the work in the pairs of examples below different? 


a. 372 372 b. 348 348 
X26 x 26 x 207 x 207 
2232 2232 2436 2436 
7440 744 69600 696 
9672 9672 72036 72036 


Which method do you prefer? 
Use the method explained above to find the products: 


a b c d 
3. 48 x397 = 59 X682 = 67 X 364 = 23 X $7.94 = 
A. 8376X582= 884x214= 195x794= 632 X $6.85 = 


5. 90541385 = 870X5685= 38607X5917= 3620 X$51.32 = 
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3.2 Miles 


Motorboat Races 


1. The map above shows the distances between the flags 
on a motorboat racecourse. Find the total length of the 
course which starts at flag A. 


2. How much farther is it from C to D than from A to B? 


3. What is the total length of a race that is four times 
around the whole course? 


hour. How many minutes would it take a motorboat to go 


5. A motorboat went around a 5-mile course once in 10 
minutes. How many miles an hour was its speed? 


6. In a special race the Slo-Mo-Shun made a mile in 21.98 
seconds. How much less than a minute was this? At this rate 
how long would it take the motorboat to go 3 miles? How 
much more than a minute would this be? 


ez A motorboat went around the course in 14 minutes. 
How many miles a minute was its average speed? How many 
niles an hour? 
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When the Divisor Is a Decimal 


Let us use the ruler above to divide by tenths. 


1. How many pieces .2 inch long are there in A inch? 
How much is .2).4? This example means: How many .2’s 
are there in .4? How much is 45 + vo? 

Use the picture to find the answers to the following ex- 
amples. Check by division of common fractions. 


a b c d e 

——— na x. Se ——— 
+, 2.0 .2).8 4).8 B12 4)1.2 
3. .6)1.2 21 BP] 2)3 4)2 
4. .2)2.4 1.2)2.4 1.4)2.8 1.1)2.2 1.5)3.0 


Changing the Divisor When It Is a Decimal 


2 9 1. In A and B the quotients are the 
A. 2)4 _B. 20)40 same. To get example B both num- 
bers in 2)4 were multiphed by 10... How 

much is N62 20)60? 


2. How much is .2).4? How much is 4 Fs 


2 2 In A we divide by a decimal. In B 
A. 2)4 Bb. 234 we change the divisor to a whole number 
by multiplying both 
. mx 2=2 
numbers of D4 by 10. Are the quotients i 
10x 4=4 
the same? 


When both the divisor and the number being divided are 
multiplied by 10, the quotient is not changed. 


How to Divide a Whole Number by Tenths 


terms of $ by 10, we get 15%} = 4, or 20)40. 


ae _2 How do the quotients of A and B 
a Ze B. 20)40 compan’ 


2. In the same way we can write the 
example 2)4 as 5. If we multiply both terms of # by 10, 
we get p33 = #2, or 2)40. How much is .2)4? How 
much is 2)40? 4 + tm =? 
To divide any number by tenths, use the method shown 
above to change the divisor to a whole number. 


3. How much is .2)6 ? 


— 30 Multiply the .2 and the 6 by 10. 
A. .2)6  B. 2.)6 Then divide by the whole number 2. 
Check: .2 x 30 = 6.0. How much is 


6 = a 2 
4. How much is 6 = 1.2? 


—_ Pe) How do we get the 12 in B? How 
A. 1.2)6 B. 12.)60 do we get the 60? 
60 Show that 6 + 133 = 5. How 


much is 5 xX 1.2? 


Divide, using the method shown in 3 and 4 above. Check 
your answers by multiplying; by dividing. 


7, Wie 1.2)24 1.6)8 2.5) 40 3.3) 66 


8. 7.5)150 3.2)1504 4.8)24 6.2)155- 9.4) 752, 
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Dividing a Whole Number by Hundredths 


1. How much is .08)4? 


__ 50 To change .08 to a whole number, 
A. .08)4 8B. 8)400 multiply both .08 and 4 by 100. 
See B. 


We.can write .08)4 as ¢. 
4 _ 100 x 4 _ 400 _ 55 
.08 100 x .08 8 , 
Show that 4 + 785 = 50. 
BO x .06 = 7 


2. How do we divide 6 by .15? 


= 40 How do we change .15 to 15? 
A. .15)6 —_B. 15)600 Why must we change 6 to 600? 
60* Show that 40 xX .15 = 6. Show 
O also that 6 + yyy = 40. 
M 
ee To divide by hundredths, multiply both parts of the division 
= example by 100. Then divide. 
B Find the quotients using the method explained above: 
¢ a b c d e 
i 3. .06)3 .04)16 .05)20 .07)84 .09)72 
E ee — — — 
4. .15)75 .24)96 .B4)21 56) 42 .14)70 
569) 5. .04)3 .05)3 .25)1 48) 24 .48)12 


Practice What You Have Learned 
a b c d e 
+3 gi-14= 6x383= 44+3= 44+3= 


tule 


9.3X1.48= 6X5.9= 7X.038= 24x5.9= 2.46384= 


3. 3)6.39 52.955 7)368.2 10X2.85= 100X.07= 


see t—(i‘“‘“ ge 


4. 12)3.9 8) 23 6)8 9) 4.65 36) 28.8 


5. .6)48 1.2)6 .04)12 .36)18 2.5)375 
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Sed ins 
Dividing a Decimal by a Decimal 


1. Use the drawing above. How many lines .8 inch long 
are there in 3.2 inches? in 1.6 inches? in 2.4 inches? 


2. Use the drawing to find the answers of the examples 
.8)3.2, .8)1.6, and .8)2.4. Check your answer by multiplying 
the quotient by the divisor. 


3. We can find .8)3.2 without using the drawing as shown 
below. Here we are dividing a decimal by a decimal. 


4 When dividing by tenths, change 
A. .8)3.2 B. 8)32; the divisor, .8, to a whole number. 
32 Multiply both parts of example A by 
10. How do we get the 8 in B? the 
32? the 4? 
Check: 4 X 8 = 3.2. Divide 
37% by 38. 


4. Use the method in 3 to find .8)1.6 and .8)2.4. 


5. How much is 4.92 + .12? Here we divide by hundredths. 


4l At the left, how do we change 
A. .12)4.92 8. 12)492 the .12 in A to 12 in B? 
48* How do we get the 492 in B? 
12 To check the answer find 
12 -12 X 41. Also find 492. + on: 


Explain each step in the work below. Check the answers. 
Then copy and work the examples. 


3.9 90 
6. A. 1.2)4.68, B. 12)46.8 7. A. .09)8.1  B. 9)810 


36 * ae 
108 0 
108 
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Practice in Division by Decimals 


Tell where to place the decimal points in the quotients of 
the examples below. In which examples are zeros needed as 
place holders? Explain why. Check the answers. 


a b c d e 
2 3, D1, 5 21, 
1. .2).6 4)1.2 1.73.57 A2 1.5)81.5) 
42, 50 25 80 85 
2. .08)3.36 .07)3.5 1.2)30 .05)4 21.7 


3. Copy and work the examples. Check your answers. 


Now work the examples below. Check your answers. 


a b G d e 
4, .2).8 21.8 4).1 .3)4.5 4) .64 
5. .25)3.75 12).96 .15).345 Adbet D3 


Rounding Off in Division by Decimals 


A. 1.2)2.84 In the division example at the left, there 
is a remainder after the work has been car- 

2.366 yied to three places. You see that zeros 
B12) 28.400——.were—annexed—to—get_three_places_in_the _ 
quotient. To the nearest hundredth the 

quotient is 2.37, and to the nearest tenth, 2.4. 


Round off each quotient to the nearest hundredth: 
a b c d e f 


1. 8)9 6)8 32.2 9)4.8 .7)3.46 — .8)3.5 
2.1017 128 S21 .06)3.4 .12)4 1.6)2.6 
©) 3. 2428 .48)3.72 11/6 9).5 1.3)8.9  .37)4.10 
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* Zero As a Place Holder in Division of Decimals 


1. How much is .18 + 6? 


Because we are dividing 18 hundredths by 6, 
A. 6).18 the quotient is 3 hundredths. 
To keep 3 in hundredths’ place, we must write 
03 a zero before the 3. Then put the decimal point 
B. 6).18 before the 0, as in B. 
Prove that 7% + 6 = 78, = .08. How much 
is 6 X .03? 


2. Explain why zeros were written in the quotients below. 
Check each answer by multiplication. 


004 .08 03: 005 — 
a. 3).012 b. 1.1).088 c. .3).009 d. 25).125 


3. Copy the examples below and put the decimal points in 
the quotients. Check your answers by multiplication. 


M 
7 9 6 3 
a. 32)2.24 b. 1.2).108 c. .6).036 d. .25).075 fe 
Divide and check your answers. B 
a b c d i 
pit ac ii 
4. 4).36 5).035 16).128 1.2).096 t 
eee — E 
5. 1.5).075 2.5).125 .08).048 .36).072 
6. .4).032 .7).392 6.5).335 19)1.007 © 
Practice What You Have Learned 
a b Cc d 
1. 84492 = 05+.04= 383x22= 61-32 = 
2.9.17 -629= 7x 8 = 22xX8 = 45 +6 = 
3... 12/72 2.5).125 24X69= TE+B= 


A. .64)371.2 5.7)364.8 4.3)3.397 .25)8 


+ Another Way to Divide by a Decimal 


1. Many people use the method explained below when 
dividing by a decimal. 


A. 1.2)33.48 To change 1.2 to a whole number, we 

—— ~— multiply by 10. This moves the decimal 
B. 1.2, point one place to the right. We can show 
C. 1.2.)33.4,8 this by placing a « after the 2 as in B to 
show where the decimal point then is. We 
must also multiply 33.48 by 10. This 
moves the decimal point in 33.48 one place to the right, as 
shown in C. The decimal point in the quotient will be above 


the a in 33.48, as shown in D. Prove this by dividing 12)334.8. 


D. 1.2,)33.4,8 


2. Show that the . is correctly placed in each example 
below. Then divide and find the quotients. 


a. 1.2, 187.6,,8 b. .04.)16.33.2 


c. .6,)4.3.8 d. .92.)1.93.2 


3. Copy the examples below. Show by using « that the 
decimal points are placed correctly in the quotients. 


3.1 bl. 5 4.1 32.5 


a. 2.2)6.8 2 b IDS c. .4)21.64  d. .05)1.625 


4. Copy the examples below and use the short cut to tell 


is where to put the decimal point in the quotients. 

e ia 124 7 11 

p fae .25)2.75 b. 1.1)1.331 c. .6).42 d. .12)13.2 
A 

c Use steps A, B, C, and D to find the quotients. 

I a b c d 

E 

5, .5)8.5 .04)1.376 .25)4.875 3.6).792 

@ 6. 5.3)22.26 .43)6.622 2.4)196.8 3.1)19.53 
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Taking Pictures with a Camera 


1. John bought a new camera for $10. He had saved $.25 
a week to get the money to buy it. How many weeks did it 
take him to save the money? 


2. He bought 4 rolls of film costing in all $1.60. There 
was film for 8 pictures in each roll. How much was the cost 
of the film for one picture? 


3. He took a picture one bright day exposing the film 3, 
second. He should have exposed it only 3 as long. How long 


should he have exposed the film? 
4. How much less than 35 second is 3 of 3: second? 


5. John made pictures at a cost of 4% cents apiece. How 
much did it cost him to make 8 pictures? 


6. A drugstore developed a roll of film with one print of 
each picture for 60 cents. How much more was this for one 
picture than it cost John to make one? 


7. The picture John takes is 21 x 31 inches. He enlarged 
a picture so that it was two times as wide and two times as 
long. What were the dimensions of the picture? 


% 8. Find out about the sizes of photographs. that can be 
taken with cameras. What is a “light meter’? 
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Practice in Division of Decimals 


Be sure to place the decimal points in the quotients cor- 
rectly. Carry the work to not more than three decimal places. 
When there are more than two decimal places in the le 
round it off to the nearest hundredth. 


Set 1.) 


Set II. 


4)84 
.7)98.35 
.16)33.92 


.25)4 


.012).036 


.76)9.584 


Division by Whole Numbers 


16)30 


Division by Decimals 


3.2)1.6 
.25) 42.725 
.05)2 


.018) 4.004 


3.6)12.129 


1. 4)9.6 2).8 4)7.32 9)7.578 
2. 2)3 4)5 8)17 8)6 

3. 2Yis .5)40 1.2)48 2.5) 75 
4. .12)36 .08)32 .16)8 72)18 
5, 85.6 1.2)4.56 08) 4.96 .32).672 
6. .4).24 5).025 1.4).112 .24).096 


Round off the quotients to the nearest tenth: 


——_ 


7. 11)80 1.4)7.5 26) 213 .08)1.94 


in Division of Decimals 


(296, 


(300) 


(307) 


(308) 


(309) 


(309) 


(301) 


Turn for help to the page given at the end of the row 


Checking Up 


297) 


|] 
IJ 


1. To check up on decimals, work the first two examples in 
each line in the following diagnostic tests: addition, page 182; 


subtraction, page 185; multiplication, page 286. 


2. Work also the first two examples in each line in the fol- 


lowing diagnostic tests in common fractions: 
a. addition, page 108 


b. subtraction, page 117 d. division, pages 244 and 251 


Using the Vocabulary of Arithmetic 


Explain the meaning of the following: 


reduce 
round numbers 
round off 


decimal 
draw to scale 
invest 


average 


budget surface 


cancel 


square inch 


c. multiplication, pages 204 and 223 


to the nearest mile 
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Test in Division of Decimals 


Carry the work to not more than three places. 


1. 8)14 2.91.89 3.438.616 4.12)43.2 5.5)1.5 


6.1.2)6.48 7..24)6 8. .08).944 9. 7)36.5 10. 3.6)78 


Be Careful! Some Are False! 


Read each statement below. If the statement is true, write 
“True” on your paper. If it is false, write ‘‘False.’’ Be ready 
to explain your answer. 


1. The fraction = is reduced to lowest terms. 
2. 74 = 6%. 


3. We invert the number being divided when dividing by 
a fraction. 


4. Multiplying both terms of a fraction by the same number 
changes the value of the fraction. 


5. Dividing the numerator of a fraction by 4 reduces the 
size of the fraction. 


6. To the nearest tenth of an inch 3.637 inches are equal 
to 3.6 inches. 


7. If 3 of a number is 18, the number is 27. 

8. The quotient of 4} + 6% is more than 1 whole. 
9. The average of 3.6, 7.2, 8.4, and 5.7 is 6.25. 

10. The perimeter of a 2.7 inch square is 10.8 inches. 


11. In 27.8 the value of 2 is 100 times as great as the value 
of 2 in 0.278. 


12. The fractions 2, 2, 3, and 38; are arranged in order of 
their size. 
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*The Results of Airplane Races 


In 1952 the speed records for an airplane race were: 


Plane Miles an Hour Plane Miles an Hour 
Swept-wing jet 594.806 Mustang 470.136 
Army jet 586.173. Corsair 397.071 
Banshee 548.947 Midget 177.308 


1. How much greater was the speed per hour of the Army 
jet than of the Mustang? 


2. How far could a Banshee fly in 4 hours? 
3. Give the speed of each airplane to the nearest mile. 


4. Find the average number of miles to the nearest mile 
that the Swept-wing jet flew in 1 minute. 


5. Which of the airplanes had an average speed of over 9 
miles a minute? of less than 3 miles a minute? 


6. The greatest speed at which the Corsair flew was 406.351 
miles an hour. How much above its average speed was this? 


7. The Swept-wing jet used 2 gallons of fuel for each 
mile flown. How many gallons would the airplane use to fly 
for one hour at the speed given above? 


ws. How many feet does a plane fly in 1 second if it flies at 
the speed of 10 miles a minute? 
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Everyday Use of Decimals 


1. The area of Chicago is 211.3 square miles and of Los 
Angeles, 452.3 square miles. Find the difference. 


2. Find the perimeter of a square flower bed that is 16.5 
feet on each side. Make a rough drawing of the flower bed. 


3. During a week a total of 4.48 inches of rain fell. What 
was the average daily rainfall? 


4. A scientist has found that the body tem- 
perature of a robin is 109.6°.. How much higher 
is this than 98.6°, the normal temperature of a 
human being? 


5. Now much do 2 pounds 8 ounces of steak cost at $.90 
a peund? 


6. How many days will 10 pounds of sugar last if on the 
average .5 pound is used a day? 


7. How many minutes are there in 1.25 hours? 


8. An airplane flew 148.8 miles in 12 minutes. How many 
miles a minute was that on the average? 


9. A gallon of water weighs 8.34 pounds. How much does 
a quart of water weigh? 


10. In a museum there is a chunk of coal, 1 
foot long, 1 foot wide, and 1 foot thick. The 
chunk weighs 81.25 pounds. How much more 
than 1 ton (2000 lb.) would 25 such chunks 
weigh? 


11. A room is lighted by four 60-watt bulbs. 
How much does it cost to light the room for 4 
hours at a cost of .6 cents an hour for each bulb? 
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iq Getting Ready for the Progress Test 


( “6 Practice Test in Addition 


4s a b c d 
1. 2786 $38.59 87.648 98.4 
64 7.68 95.473 6.4 
598 69.50 .069 128.7 
a ae 83 62 9.67 .005 
62 7 74 4.33 .007 
Practice Test ‘in Subtraction 
1. 9002 $35.68 3.647 82.4 Safe 
4108 17.48 1.493 26.4 Doe 
on) 6 4§ 63 43 
13 2g 1g 2g 1§ 
Practice Test in Multiplication 
1. 895 609 764 2735 4qt.1 pt 
300 708 690 5 7 
23X15 =. $x > = 6X7 = 43X42 = 2of42 = 
3. 3.95 3.468 432 .08 4,23 
6 5 3.4 ae 8 


Practice Test in Division 


3. 8)7.4 1.2)144 .25) 4.75 1.8)33.3 .04)9.6 


Checking on Important Points 


1. Tell a quick way to multiply a whole number by 10; 
by 100; by 1000. 

2. Tell a quick way to multiply a decimal by 10; by 100; 
by 1000. 


3. Use two ways to change 3 to a decimal fraction. 


4. Does multiplying the denominator of a fraction by a 
whole number increase or decrease its value? 


5. What is the perimeter of the rec- 
tangle at the right? What is its area? - 
Xe) 

6. Is 34 + 4 the same as + of 35? 7 

7. Use estimation to check your 
answers to the examples below. 4's" 


2.4 b. 4.75 c. 4)7.28 d. 1.2)3.96 
X3.7 x 6.5 


—_————_ 


a. 


8. Is the area of this page nearest a square inch, a square 

foot, or a square yard? Explain. 

9. Round off to the nearest ten thousand: 68,759; 71,500. 
10. Can a reduction ever be more than the regular price? 
11. If 4 of a number is 20, what is the whole number? 
12. Find what part 40 is of 64. 

13. Why are maps drawn to scale? 
14. At 3 for 10 cents how much do a dozen apples cost? 


15. How many inches are there in 1.75 feet? 


16. What is wrong? 6 + 2 = ¢ X $= os = & 
qh 
17. Why must the answer to a> 3 be greater than 1? 


18. Why must 2 X @ be less than 1? 
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Progress Test IX 


1 12,001 2. 8040 3. $9.67 4. 28)13,300 
(15) —9,276 (139) x607 (137) x800 ~— (58) 

5. Tz 6. OF 7. % & 7gal. 3 qt. 
(100) +62 (111) —48 (200) x6 (151) +6 gal. 4 qt. 
* 2XhG= 10. 32x5= 11. 6$X32= 12. 74 +3 = 
(208) (202) (215) (248) 

13. Z+8= 14.544+12= 15.11X6= 16. 7.2X8= 
(251) (239) (281) (275) 
17, 6.5 18. 8)49.2 19. .32)88 20. 4.8)17.6 
(281) x.48 (296) (308) (309) fe 
For help, turn to the page given under the number of the 


example. 


% An Arithmetic Crossword Puzzle 


On your paper make a 4-inch square 
like the one at the right. In each small 
Square write the answer of the example 
below that has the same number as the 
square. If your work has been correct, 
you will have a magic square. 


i.$4+2= 62445 11,12 * is 
a ae ae a 7.11+8= 12. 2 B= 
3.16 + 64 = 8. 8.756 — 7.756 = 13. 2-42 -< 
4. 65 + 40 = 2.38% 5 = 14. 7.500 + 4 = 
5. 7$ — 64 = 10. 18 = ? of 24 15. 3 = 40f? 


16. How much is 74 + 60? 
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Test in Problem Solving IX 


1. At 60 cents a yard how much does # yard of lace 
cost? 


2. A12-ounce glass of honey costs 16 cents. How much 
is that an ounce? - 


3. Count 3 bananas as a pound. How much does a 
dozen bananas cost at 15 cents a pound? 


4. A can of grapefruit weighs 1 pound 4 ounces. How 
much do 6 cans weigh? 


5. At the rate of 48 miles an hour, how far does a 
train travel in 2# hours? 


6. Find the area of a farm 1.7 mile long and 1.25 mile 
wide. 


7. At .2 cent an hour find the cost of using a radio 
from 7:30 to 10:00 in the evening. 


8. Janet had 84 yards of ribbon. She cut off 3 pieces 
12 yards long. How long was the remaining piece? 


9. Find the average speed of an airplane that flew 
675 miles in 2.5 hours. 


10. Milk weighs about 8.53 pounds a gallon, water 


about 8.34 pounds a gallon. How much more does a 
quart of milk weigh than a quart of water? 


Did you beat your score on the last test? 
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Self Helps on the Addition Facts 


Tell which of the above facts prove that the following 
statements are true. 


. When we add 1 to a number or a aoe to 1, the sum 
is f more than the number. 


2. When we add 0 to a number or a number to 0, the sum 
is the same as the number. 


3. To add a number to 9, or 9 to a number, add 10 to the 
number. Then take 1 from the sum. 


4. The sum of 6. + 7 is 1 more than the sum of 6 + 6. 
We call 6 + 7 a near double. 


5. The sums of 4 + 8 and 8 + 4 are the same. 


Special Practice on Addition Facts 


First study the examples. Then write the sums on a slip 
placed over the answers. Do special work on any difficult 
facts. 


1. 9 8 9 2 4 6 9 8 3 9 6 
oes ee eh | a 
15 12 14 10 13 10 16 14 Ww WH 13 

Pai 9 vf 3) 9 4 8 5 4 8 i) 
ae ae ae a 
11 138 138 LOR as 9 13 12 12 15 11 

35 5 9 6 8 ff 4 3 5 8 4 6 
ie ee ae eee 
13 12 15 10 14 10 11 11 16 ial le, 

4. 8 6 2 tb is" 5 vi 8 7 fi 7 
Se ee ee oe ee ee 
17 14 11 10 14 10 15 11 12 16 11 


Self Helps in Addition 


Go over the examples; then write the sums on paper placed 
over the answers. Check your work. 


1. Adding by Endings 
a b c d 
1.19 + 1 = 20 24 +4 = 28 38 +3 = 41 27 +9 = 36 


2.47 +8 =55 294+3 = 32 25+5 = 30 18 + 6 = 24 
3.27 +5 = 82 17+ 4 = 21 19+ 4 = 23 36+ 6 = 42 
4.16 +9 =25 28 +9 = 37 38+5 = 43 29 +2 = 31 
5.39 +8 =47 18+2=20 26+ 4 = 30 17 + 6 = 238 
6. 36 +5 = 41 36 4+4=39 49+ T = 56 44 + 3 = 47 
7.28 +4 = 382 2945 = 34 14644+2=18 184 7 = 25 


iJ. Adding Single Columns 


a b c d e f g h 
Ix 6 i 8 9 7 6 9 6 
6 3 6 8 5 8 7 2 
1 ot 58 4 8 6 38 3B 
12 11 19 21 20 20 19 16 
2. 6 | 5 8 9 9 8 6 
9 6 9 7 6 5 5 1 
5 4 7 ff 4 4 3 1 
4 8 9 9 9 98 4 A 
24 25 30 31 28 27 20 12 
3. 3 4 9 3 t 4 6 2 
7 8 2 9 9 9 5 3 
9 6 8 it 6 8 3 1 
4 3 8 1 5 5 2 8 
6 7 7 5 4 7 9 1 
3 2 3 8 6 2 Z 5 
4 8 2 56 6 38 6 7 
36 38 39 38 42 38 33 27 


-324- 


If]. Adding Two Numbers (Rows I-IV, p. 12) 


a b é d e 

1. 360 245 380 430 639 
(1) 233 230 910 547 550 
593 475 1290 977 1189 

2. 548 682 627 408 594 
(II) 147 523 259 243 464 
695 1205 886 681 1058 

3. 369 589 365 387 549 
e089) 187 698 979 653 T51 
556 1287 1344 1040 1300 

4. 690 896 780 763 704 
(IV) 810 409 420 207 906 
1500 1305 1200 970 1610 


IV. Adding Three and Four Numbers (Row V, p. 12) 


1. 681 991 971 275 875 
682 266 304 747 376 
_886 _746 _858 _398 Jak 
2249 2003 21338 1420 PP 

2. 878 849 638 378 778 
865 694 787 786 574 

974 897 665 299 865 
_657 _365 _597 485 905 
Bet Aves. 2805 2687 1948 3122 


V. Adding Dollars and Cents (Row VI, p. 12) 
Copy and add. Be sure to place the numbers correctly. 
1. $786.54 + $9.28 + $.56 + $16.58 = $812.96 
2. $5.47 + $.08 + $657.43 + $24.49 = $687.47 
3. $83.64 + $497.52 + $.08 + $3.67 = $584.91 
4. $.19 + $375.50 + $400.08 + $27.40 = $803.17 


5. $.76 + $.69 + $485.54 + $.03 = $487.02 
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Self Helps on the Subtraction Facts 


Tell which of the above facts prove that the statements 
below are correct. 


1. When we subtract 1 from a number, the remainder is 
the next smaller number. 


2. When we subtract a number from itself, the remainder 
is 0. 


3. When we subtract 0 from a number, the remainder is 
the same as the number. 


4. To subtract 9 from a number, subtract 10. Then add 
1 to the remainder. 


5. When we subtract the next smaller number from a 


number, the remainder is 1. 


Special Practice on Subtraction Facts 


Study the facts below. Write the remainders on paper 
placed over the answers. Practice difficult facts. 


1.1 10 15 12 10 18 #11 «14 ~«112~«16~«#12 


9 9 9 8 5 9 3 9 8 9 9 
2 1 Ger iat 5 4 8 5) 3 7 3 
B. 1. 16 14 13 10 18 10 12 14 13 11 
4 8 8 5 2 9 8 38 5 6 7 
7 8 6 8 8 9 vA 9 9 7 4 
3.17 13 12 16 10 14 ‘i 15 12 17 10 
9 8 i 7 3 2 7 6 8 7 
8 5 5 2 7 ie 9 8 6 9 3 


= 
j=) 
— 
(se) 
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~ 
fH 
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Self Helps in Subtraction 


Go over the examples a row at a time to see how the num- 
bers are subtracted. Then subtract. Write the remainders 
on paper placed over the answers. Check your work. 


I. Subtracting Three-Place Numbers (Rows L-III, p. 16) 


a b c ! d e 
1. 854 246 980 364 $5.97 
(1) 230 213 780 264 5.04 
624 33 200 100 $ .98 
2. 963 928 961 742 $8.89 
dd 781 674 357 a! 7.99 
182 254 604. 733 $ .90 
3. 823 924 847 521 $9.16 
(ID) 578 356 279 439 8.49 
245 568 568 82 $ .67 
4. 726 853 621 382 $8.73 
cm 648 847 585 379 98 
78 6 36 3 $7.78 


Il. Subtracting Four-Place Numbers (Mixed) 


1. 6284 4953 5836 8994 $99.99 
3142 2831 2736 2123 26.45 
3142 2122 3100 6871 $73.54 

2. 8273 8284 8375 9112 $83.65 
3846 3517 5527 8761 79.44 
4427 4767 2848 351 $ 4.21 

3. 9335 9115 2346 o1iT $87.84 
5689 8136 1347 1625 68.89 
3646 979 999 7486 $18.95 

4. 8297 8433 9327 3269 $74.94 
3759 “ 4986 3578 2379 68.85 
4538 3447 5749 890 $ 6.09 


Ill. Zeros in Subtraction (Rows IV-VI, p. 16) 


Study the row of examples below. Then practice the sets of 
examples on this page. Check the answers. 


9 9 99 9 
7 JO 10 7 jou 7 }6 36 10 7 6 10 10 
a. BBM b. BOX c BOR d. BOX 
256 427 5268 7264 
isu Ey, Rae Sa. 2% 3 2 746 
a b c d e 

1. 902 801 603 960 $7.03 
(IV) 614 598 186 589 4.95 
288 203 A417 371 $2.08 
2. 900 700 700 800 $9.00 
(V) 246 557 169 203 3.08 
654 143 531 597 $5.92 
3. 7000 8000 6000 9000 $50.00 
(VI) 2474 3592 2605 1306 20.63 
4526 4408 _ 38395 7694 $29.37 
4. 7010 3010 9004 15,401 $180.30 
(VI) 4253 2040 4178 5,842 96.25 
2757 970 4826 9,559 $84.05 

IV. Mixed Practice in Subtraction 
1. 8976 605 963 9790 6152 
1453 258 158 9695 3646 
7523 347 805 95 2506 
2. 8050 950 8111 4010 3858 
2768 890 3642 3037 3267 
5282 60 4469 973 591 
3. $90.00 $70.02 $98.02 $17.56 $9.04 
— 20.29 26.33 86.00 17.46 4.59 
$69.71 $43.69 $12.02 $ .10 $4.45 
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Self Helps on Multiplication Facts 
- Which of the facts given abeve prove that the statements 
below are correct? Give other facts for each statement. 


1. When we multiply 1 by a number or a number by 1, 
the product is the same as the number. 


2. When we multiply 0 by a number, the product is 0. 


3. When we multiply a whole number by 5, or 5 by a 
whole number, the product ends in 0 or 5. 


4. The product of 6 < 7 is 6 more than 6 & 6. 


5. To multiply a number by 9, multiply the number by 
10. Subtract the number from this product. 


6. The product of 6 x 5 is the same as the product of 5 x 6. 
7. The product of 5 x 9 is the sum of five 9’s. 


Special Practice on Multiplication Facts 


Study the facts below. Write the products on paper placed 
over the answers. Practice difficult facts. 


Rely atm a ES AI a nari ot bg 
a a SR te ee ig ee ee 
2 i scan Sac RY mn oa Open pea 5 

BE RP 14g eM ls BR udm oa ome ag 
ee ee eee 
Ue Een eta Sa SS aay ual Lae eV> 

sf 2 4 8 #6. 8 wha Cw 
a oe ee 
Besser an, 20.8, AOR 6 85 80. ISS ae ee ae 

ii a ee a ee ae 
a a a ec ee ee, 
Erase 2a 28520 ie aa aT 63 
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Self Helps in Multiplying by One-Place and Two- 
Place Numbers 


First go over the examples a row at a time to see how the 
numbers were multiplied. Then copy a row of examples, 


close your book, and multiply. Check your answers. 


I. Multiplication by One-Place Numbers (Row I, p. 21) 


a b c d e f 

] 23 32 vA 14 31 61 
2 _3 4 2 a) _9 

46 96 84 28 155 549 

2s 36 28 46 29 47 $.86 
4 _/_8 _3 2 8 _ 6 

144 140 138 58 376 $5.16 

3. 148 259 7194 843 596 $9.47 
5 8 9 7 5 6 


740 2072 7146 5901 2980 $56.82 


Il. Zeros in Multiplication by One-Place Numbers (Rows 


I-Ill, p. 21) 
1. 70 40 300 510 $8.00 $7.01 
ay 5 5 6 3 9 8 
350 30 1800 1530 $72.00 $56.08. 
2. 302 501 6030 6010 $50.01 $90.03 
(Il) 4 7 2 7 9 3 


1208 3507 12,060 42,070 $450.09 $270.09 


3. 608 702 306 907 802 $6.08 
(11) 9 7 8 4 9 4 
5472 4914 2448 3628 2718 $24.32 


4. $54.80 $50.28 $45.08 $70.89 $78.05 $87.90 
(IIT) 8 6 4 3 2 9 
$438.40 $301.68 $180.32 $212.67 $156.10 $791.10 
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Ill. Self Helps in Multiplying by Two-Place Numbers (Rows 
IV-VI, p. 21) 


Study the work in these four examples before you do the 
practice given below. The examples are like those in the 
rows below having the same numbers. 


1. 28 2. 34 3." 904 4. $60.40 


_ 20 82 - 46 gate 
56 ) 68 , 5424 * “42280 
2720 . 36160 r “ 483200 

p 788. ee 41584 Beales $5254.80 ; 

a b c d e Ui 

1. 36 284 $4.63 2, 64 49 $.97 
(IV) 20 Li8 90 (V): 48 ‘92 36 
3. 805 709 907 580 609 970 
(VI) 63 _%6 51 _94 8 43 


4. $60.40 $43.12 $12.98 $58.07 . $40.68 $40.80 


(VD 58 15 48 29 63 89 
The Answers 

1. 720 19,880 $416.70 2. 3072 ; 4508 $34.92 

Si 50,715 ; 53,884 46,257 ; 54,520 ‘ 44 4b 41,710 

4, $3,503.20 $646.80 $623.04 $1,684.03 $2,562.84 . $3,631.20 


IV. For Those Who Need More Practice 
$.40 486 $28.06 795 9075 $60.09 
40 BT 98 _49 65 32 


The Answers 


$16.00 27,702 $2,749.88 38,955 589,875 $1,922.88 
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Self Helps on Division Facts 


Tell which of the above facts prove that the statements 
below are correct. Give other facts to prove the statements. 


1. When we divide a number by itself, the quotient is 1. 


2. When we divide a number by 1, the quotient is the 
same as the number. 


3. When we divide 0 by any other number, the quotient 
is 0. 
4. Any number ending in 5 or 0 can be divided evenly by 5. 


5. When we know that 5 X 9 = 45, we know that 9) 45 
is 5, and 5)45 is 9. 


6. The sum of the 7 and the 2 in 72 is 9. So 72 is divisible 
by 9. 


Special Practice on Division Facts 


First study these facts. Then write the quotients on a slip 
placed above the answers. Do special work on any difficult 
facts. 


2. 9 4 9 y) 9 9 7 5 
1--9)18-—3)27—6)24__2)18_ 8) 16 436 8)72 5)35 8)40 


3 3 5 3 6 8 8 4 5 
2. 618 7)21 6)30 9)27 8)48 7)56 5)40 7)28 9)45 


ted 4 6 9 5 3 8 9 
3. 642 8)32 9)36 6)36 9)81 7)35 8)24 3)24 6)54 


8 8 6 7 6 7 9 7 8 
4. 9)72 4)382 7)42 3)21 9)54 4)28 7)63 214 8)64 


Peo a: ers ee Ss 8 6 
5,749 216 9/63 3)18 424 8)56 5)45 6)48 5)30 


Self Helps in Uneven Division 


Go over the examples below to see how the numbers were 


divided. 
book, and 


Copy the examples a row at a time, close your 


Open your book to see if your answers 


were correct. Rework all incorrect examples. 


a 


6 rl 


i. BIS 


9r6 


2. 9)87 


5 r6 


3. 741 


_ 8r6 
4. 8)70 


_Tr2 
5. 5)37 


divide. 
b (a d 
eer: 474.057 r2 
8)31 732 4)30 
DaGa 26 8 r2 
3)20 9)42 6)50 
Sra Ss e6r2 eee 
5)44 4)26 2)19 
EO Om paneer 8 r3 
9)50 2)15 4)35 
9r3 387 6rd 
439  9)70 8)53 


e 


ves 
5) 49 


4r5 


8)37 


6r8 
9)62 


_3r7 
9)34 


Salion® 
7)54 


Self Helps in Division 


f 
OTe, 
3)29 
Tats, 
9)80 
9r3 
9)84 
8rl 


3)25 


_ 276 
9) 24 


I. Self Helps in Even Division (Row I-II, p. 27) 


g 
“e825 
6)41 


ay 
DVT 


_9rd 
6)58 


8 r6 


7)62 


7rd 


8)61 


Study the examples below to see how the numbers were 
divided. Cover the answers with paper and divide. 
your answers. 


a 


421 
1. 2)842 
(1D) 

51 
2. 5)255 
dD) 

905 
3. 4)3620 
(Il) 


c d 
IAL 310 
4) 484 We 1620 
93 82 
3 )279 4 )328 
608 908 
7 ) 4256 6 5448 


e 


201 


3)603 


81 
9)729 


709 


8)5672 


Check 


81 
8)648 


709 


9)6381 
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Ii. Self Helps in Uneven Division (Rows III-VII, p. 27) 


The four worked-out examples match the four rows of 
examples below. First study the worked-out examples; then 
copy and work them. Check your answers. 


28 rl 49 rl 903 r4 Pe TOEG 

1. 3)85 2. 4)197 3. 5)4519 4. 7)496 
6* 16* AR** 49% 
25 37 19 6 
24 36 15 


1 1 4 
Copy the examples a row at a time. Divide and check 
your answers. Rework all incorrect examples. 


a . b ¢ d e f 


36 Q4v1 2272 28rl 15rd 15 


1, DTZ 4)97 3)68 Q)57 5)79 6)90 
(III-IV) 


127 340 490 78 x8 95 x5 75 v1 
2. 5)185 6)2040 9)4410 7)549 8)765 4)301 
(V-VI) 


807 r3. 607 v8) 804 r5 ~— 807 rT ~— 806 r2 809 rd 


3. 6)4845 4)2431 8)6437 9)7270 5)4032 7)5668 
(VID 


50 r3 40 x7 70 r6 920r4 230 r4 690 r2 
4. 9)453 8)327 7)496  6)5524 9)2074 5)3452 
(VII) . 


Ill. Mixed Practice in Division by One-Figure Numbers 


68 74 89r1 302 145 168 
1. 4272 6)444 2)179 3/906 5)725 3)504 


596 r4. —-907 970 608 r1- 786 964 r2 
2. 74176 9)8163 4)3880 6)3649 8)6288  5)4822 
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IV. Self Helps in Naming Quotients (Rows 1-8, Part I, 
page 32) 

Each row of examples below has the same kinds of examples 
as the row with the same number in Part I on page 32. First 
study the example. Tell how to find the quotient figure. 
Then copy the examples, divide, and check your answers. 


a b Cc ad e 
_p 7 ee ras EO: r9 4 r2 
10)50 10)70 10)47 10)69 10)42 
_ gms Sieg Cae, r9 eva) 
20)40 30)90 20)67 30)69 40) 43 
8 5 4718 8 r13 EGa23 
40)320 50) 250 90)378 30) 253 80)503 
#& ees 295 2 r2 Lrl 
23)69 31)93 22)49 33) 68 58)59 
4 2 473 ZETA Biarest 
_ 42)168 53)106 41)167 52)209 62)189 
2B so: Diese ee we 2Qr4 
35)70 46)92 34)73 26)79 47)98 
__ Bo: faint SAO! 8 9 
. 96)480 84)588 67)536 87)696 97) 873 
9x15 8 rll Teas 6 r9 6 rl7 
. 86)789 98) 795 68)479 45) 279 66)413 
’, Mixed Practice in Naming Quottents 
evels/: 2 r4 3 19 2r16 5 
. 20)157 23)50 46)147 40)96 64)320 
: 8 722 4 rl fOr ee 
. 76)608 94) 680 37)149 57)348 °° 68)476 


VI. Self Helps in Division 


These examples below are like those in Part II, page 32. 


Copy and divide. Check your work. 


rn re 


=i 


a b Cc d e 


. 80)660 20)840 10)170 40)840 30)930 
. 86)792 25)575 23)989 35)735  —«24)576 
. 43)516 33)429 55)605 22) 308 23)506 
. 24)750 12)389 23)492 31)345 11)367 
. 82)4264  33)1386 71)3053 45/2385  92)3423 
. 76)3220  45)2390 99)3188  75)3156  64)2250 
. 60)5749 = 93)4876 76)3220 61/4942  42)1008 


. 34)8264 37)11,914 56)8568 25)2775 92)19,780 


The Answers 


. a. 22, b. 42, «. 17, d. 21, e. 31. 2. a. 22, b. 23, «. 43, d. 21, e. 24. 
. a. 12, b. 18, c. 11, d. 14, e. 22. 4. a. 31 r6, b. 32 r5, c. 21 r9, d. 11 r4, 
. 83 r4. 5. a. 52, b. 42, c. 43, d. 53, e. 387 r19. 6. a. 42 128, b. 53 45, 
. 34 r60, d. 42 r6,e. 35 rl0. 7. a. 95 r49, b. 52 r40, c. 42 r28, d. 81 rl, 
. 24. 8. a. 243 r2, b. 322, c. 153, d. 11l,e. 215. 


‘Il. For Those Who Need More Practice 

a b c d e 
. 65) 2239 84)3528 32)1664 56) 2892 43) 2759 
. 93)4929 34)1198 36)868 22)774 57) 2424 


_ 65)3445 = 82) 11,732 + 78)1248 += 21)1155 += 46) 1070 
. 43)1462 96)5207 85)6170  61)5870 =: 95) 6037 


The Answers 


. a. 34129, b. 42, c. 52, d. 51 786,e. 64 r7. 2. a. 53,b. 35 78, c. 24 r4, 
. 85 r4,e. 42730. 3. a. 53,b. 143 r6, c. 16, d. 55,e. 23 r12. 4. a. 34, 
. 547123, c. 72 r50, d. 96 r14,e. 63 r52. 
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VIII.Self Helps with Zeros in Division 


The examples below are like those in Part III, page 32. 
Study the work carefully. Copy the four examples and divide. 


40 rd 205 r1 210 7 004 r33 
1. 43)1725 2. 23)4716 3. 32)6720 4, 52)364,241 
A72* 46** 64** 364 XXX 
5 116 32 241 
115 32_ 208 
iL 00 33 


Check the answers. If you have difficulty, study again 
the examples above having the same number as the row. 


a b c d e 


1. 26)780 97)4850 43)2590  86)6892 59) 2984 

2. 31)25,024 42)17,052 23)4715 66)39,872 98)69,193 
3. 30)15,600 46)92,000 32)6735 —_-54)29,160 87) 35,694 
4, 52)364,240 32)128,224 84)588,525 74)375,180 43)259,731 


The Answers 


1. 30 50 60 r10 80 r12 50 r34 
2. 807 r7 406 205 604 r8 706 r5 
3. 520 2000 210 r15 540 410 r24 
4. 7004 r32 4007 7006 r21 5070 6040 r11 


IX.For Those Who Need More Practice 


1, 44)2200 86)5160 34)2380  74)4440 65)5200 


2. 31)25,055 94)88,164 24)7298 85)34,510 90) 87,610 


3. 57)17,141  20)813 40)1627  52)22,360 42)29,417 


4. 46)1384 64) 4537 32)6735 75)24,031  95)38,855 


The Answers 


1. 50 60 70 60 80 

2. 808 r7 406 304 r2 406 973 r40 
3. 300 r41 40 r13 40 r27 430 700 r17 
4. 30 r4 70 r57 210 r15 320 r31 409 


-337- 


X. Mixed Practice in Division 


“a b c d e 

1. 55)770 77)1386 69)1035.. 11) 792 96) 1632 
2 48)1440° 85)2380  76)1976 34)850 21)1176 
3. 22)1992 67)2695 34) 2380 89)5370 24)964 

4. 96)50,208 -. 23)4922 = 75)34,149 —53)23,055 — 66)53,262 

o. The Answers 
View D4: 18 15 72 Ly 
2. 30 "28 26 25 56 
3. 90 r12 40 r15 70 - 60 r380 40 r4 
4, 523 214 455 r24 435 807 
1, 23)11,500 45)27,907 .76)31,084 56)39,831 79)47,490 
> 633591 99)5910 —«6539,.264 2111199 —-8) 79,684 
3. 88)47,696 7240478 96)51,264 7)56,043 9)54,457 
4. 64)$41.60 95)$88.35 73)$62.78 56)$34.72 84)$70.56 - 
5. 42)$98.70 53)$164.42 34)$137.70 37)$148.15 97)$588.99 
The Answers 

1. 500 620 r7 409 715. 75 601 rll 

2. DT 60 604 r4 57 r2 9960 r4 

3. 542 562 r14 534 ; 8006 r1 6050 r7 
4. $.65 $.93 $.86 - $.62 $.84 — 

5, $2:35 $3.10 r12¢ $4.05 $4.00 rl5¢ $6.07 r20¢ 
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THE WORKSHOP 
Division by Two-Place Numbers 
b c od e f 
24)84 = -21)62 32)61 39)67 ~—«-25)63 @ 
12)31 42/82 2780 23)64  —-48)87 
24)70 27)71 ~—«-38) 738 26)70  —-38)74 5) 


36)84_  48)93 +=. 49) 95 37)73 29)72 


- 24)127  36)157 —45)208»-74)634 ~=—«65) 497 ~—«355) 183 


- 43)167  87)563-96)725—-67)368 ~=—«57)409 ~—«-77)498 


- 86)724 46)247 —58)307-—«-36)129 «68424 ~—-98) 639 


. 36)174 97)480 57)438 25)134  55)493 66) 533 @ 


. 48)317 58)372 -78)602 +4) 364 45)304  27)138 


. 67)584  44)257  68)595 87) 735 ~—«-98) 674 86)746 


. 87)152 93)742 = 16)31 44)173 23)82~—-555)316 


. 83)650 26)117 97)854  69)401 —+86)600 78)654 


- 91)726 59)382 66)446 ~=—-83)502 ~—-28) 119 96)381 


. 26)253  42)402 » 84)810 29)271 65) 602 557 @ 


. 73)702 _87)816 52)500 97)913 47) 433 76) 723 


67523 - 68)61l 79) 724 86)804  28)260  98)904 
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il 


Il 


IV 


a 
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_ 25)180  26)206 27) 195 
_ 28/199  47)375 —-38)240 
_ 49293  39)274 59)476 
_ 29)172 -29)200 ~—-27) 160 
_ 27)183 39)272 ~—-28)197 
_ 84)728  24)183 +: 96) 936. 
_ 46361  88)802 67601 
a b 

. 27)19,008 48)21,184 

. 96)34,920 65) 43,200 
_ 36)326,880  _78)316,680 
_ 26)156,234 49) 392,196 
. 69) 469,200 94)714,400 

a c 

17127 1680 ~=—:16)75 
. 18)65 19)86 
1496 17113 18)104 
_ 19/157 1190 ~=—:14)62 


37/250 28)169  38)306 
26)206 29/178 27)189 
48)383  39)314 49)342 
99)184 28)183  28)189 
49)367  39)270 29) 180 
28)236  43)280 54)402 
g9)802 75/583  69)483 
c d 

56) 28,524 39) 11,791 

84) 78,980 72)52,596 

29)204,463 54) 166,887 
35)175,265 98)882,343 
75)697,550  48)216,024 

d f 

18)43. 14/120 + 19)104 
16128 17/94 — 15)120 
19175 15/104 =18)110 
17)158  18)148 16)147 


a 


. 11)2309 


. 14)3066 


. 17)69,360 
. 19)57,304 
. 49)3378 
. 28)1836 
. 82)80,200 
. 56)5030 
. 98) 78,562 
. 35)14,725 
. 16)1384 
. 88)3264 
. 17)83,137 
. 37)18,794 


. 76)61,489 


. 95)19,386 


. 65)32,890 


b 


12)9116 
15)11,145 


17)155,574 


19) 16,954 
23)5750 
89)5340 
17)1259 
36) 14,508 
26) 23,761 
46) 24,394 
29) 2100 
18)1368 
16)1298 
43) 21,674 
97)77,660 
84)34,146 
19)87,552 


c 


12)4908 
16)4384 
18)84,613 
18)161,154 
19) 7652 
59)38,457 
73)1972 
94)6478 
16)9123 
27) 21,762 
19)1476 
97)6792 
26) 46,597 
31) 12,493 
87)52,207 
47) 13,476 
78) 70,239 


d 

13)7020 @ 
16)15,168 
18)30,680 
19)144,571 
69)12,371 @ 
47) 28,680 
96)77,000 
21)84,067 
24)1824 
79)32,090 

37) 2947 © 
28) 2642 
15)7496 
18)94,768 
58)17,927 
54)11,151 

28) 25,060 
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II 


IV 


Addition of Like Common Fractions 


Reduce the fractions to lowest terms: 


2 6 2 2 & _b_ 2 96 8 15 
1. g & 8 3. to To» 10 5. 49, 33, 97¢5, Toa 
238 4 3 6 10 6 8 15 Q1i6 
2,6 & F A. 73) 12> T2 6. 53%, Iay, 633, Baa 
a b c d e f g 
1 3 po al. 1 5 5 =o 
: 8 5 8 6 16 i3 3 
i 2 5 2S 3. SL 11 
B 3 8 c 10 13 24 
+ 2 i 3 3. 3 :% 
2. Ty 45 65 73 Tio D5 ITs 
1 2 71 as ee il. _6_ 
43 35 Ig 25 676 45 275 
ah. 3 3. a ls 2 9. 29 
3. 675 93 875 875 Iey TT6 ITO 
oe 7 3 _5L = 15 ee 22 
Avs eS 935 2T0 6a IG 8706 
Express in simplest form 
4 5 8 6 LZ 20 +4 73 20 6 438 
ls ai Sx Ay By “ae “Sr 3. 32, 53%, 72, Gg, 99, See 
6 we 3 6 9 172 3. 5 5 3 1 138 
2.3, f o Bo 8 4. 63, 74, 93, 73, 9t5, 976 
a b c d e f g 
1 1 3. 5 A i ai. 19 
x 3 + 8 5 LZ 10 24 
2 al. 5 1 AA, ath. 17 
3 cz a = re 10 2a 
1 1 2 3 5 di rT 
2. 64 9 83 jBa 732 git bs 
3 1 2 (1 o3 5 ity, 7 
84 73 95 / 94 96 6y5 85 
1 2 1 2 5: it 4. 
3. 4 3 8 73 6 8% 63 
3 2 1 L 1 3 1 
a a & 53 6 ig 53 
3 aL os 3. 2 1 aie 
4,43 35 4g 65 = 6% 95 
a. 1 5 3 3 5 a 
2% 25 25 D5 = 6 2 


| 
| 
| 
| 


1 

oo 

~ 

bo 
1 


Subtraction of Like Common Fractions 


| 


4 OO 


a b ac 

1 1 al a 2 

3 1 vs 2 5 3 
mes 228: me Si was th par) 10 
sae 6 9 8 5 7 
. 8 1 5 2 9 1 
35 2 4x5 Ue 175 Gg 


b c d e f g 
3 5 5 ane fale EZ 17 
8 8 8 10 2 8 24 
ne 3 aS a pes) al noo 
B B & 10 12 B 24 
5 a 5. 3 5 3 Bale 
8 3 6 3 12 4 10 
5 2 5 3 Se 3 pale 
an acl S& Eo) 12 as 10 
4 aie. ara ‘a 2) ae 5. 
5 12 10 8 3 12 6 
2 am 6 5 2 ate 3B 
S i2 10 Pa) gz 12 Cc 
2 9 3 5 alae we 
3) 4. IFo 65 8% 835 93 
1 1 ace al di 5 3 
re) i ° 25 ee oo 9 9s 
“g4 ee 19 BY 2 Ege 2 
85 65 24. 95 95 835 63 
1 9 3. 2 3 2 
t 45 334 9% 43 1x5 3 
5 at Wits 1 7 3 au 
6 9765 855 65 8% 55 64 
ai 5. al 3 al 
iy. a Ce 5s = 62 
Supply the missing numerators: 
2 r p= 4? 4? =o, eras 
~l=¢ 3.2 =135 5.5 = 4% 7.9 = 87% 9.7 =6% 


© 


I] 


Il 


IV 


Subtraction of Like Common Fractions 


Supply the missing numerators: 


' 
oo 
be 
~~ 


a b c d 
lg = z lg = 3 1§ = 3 las = re 17 
5h = 42 62 =53 8E=7§ 68 = 53 9% 
12 =¢% 58 = 42 Tq = 6y5 15 = ; 673 
a b ¢c d e f 
it it 1; 18 lj ols 
3 5 7 7 wat 2 
= _& _8 ae te 4 
12 i 140015 13 135 
5 ay 2 a4 $ +5 
8 10 _4 12 aoe zu 
. 64 nS eS a ee 
gz ee 22 3 25 613 
. 94 73 64 835 975 8x5 
64 68 52 BRR BCT FS 
. 93 675 6s 9 Aiis 94 
82 Ate 4z 63 275 74 
Mixed Practice 
To 65 3 1 123 é 
wo 8648 = wf o. é 
6 61 5 1 2 3 
12 3 93 12 12 76 
3 e 55 5 1s 576 


Addition of Common Fractions 


© 


cash [0 | 
aloo caleo | 
rls colo | 
co|co rou | 
rit ica | 
lst iH | 


rly [00 | 


| roo 
oOo w 


lst o9|o0 
wd CO 


IN co 


oO DD 


msH roo 
E= 


rer 22)o0 | 


IA iH 
oS 


rao wn}c0 
id 


oO 


tao ca|sh | 


Olt inc | 


t{00 1n}00 | 


hho a+ 


colt st 


cst iN 
Oo DD 


hho ain 
oO Ww 


© 


who Ie | 
alles cule | 
rh ollco | 
into nko | 
nro 2h | 
rit i | 


calea leo | 


inlo Alco 
& co 


aie unio 
E=" 193 


RIN who 


co ~ 


‘nO AN 


Oo WO 


mIN Aco 
oO tf 


nod eho 


TIN st 


[cd ano 
y © 


ao ln | 


ri co 


oO iw 


IN who 
Ke) 


nko o2|co | 


ro) 


Find the missing numbers: 


b 


a 


aled 


rN 


v4 
100 


2 
16 


? 
100 


? 


be 
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Addition of Unlike Common Fractions 


rhe colt| 


an aio | 


ale) also | 


ris AlN | 


aa jo | 


rile alah 


rl ho | 


| ae 
ao mm 


pale) a 


jar aha 


a 


rico Aloo 


Oo wh 


dH oo 
Ww 


riled ealoo 
co 


N 


rico lk | 


lay an 


CQ kX 


eS “i+ 
os 


ola rie 


O Ww 


aloo i+ | 


Mit aso 


ort anko| 


eget aha | 


ror o1]e9 


[00 Cols 


rjar sha | 


cao oulco | 


tao olle9 
i 


N 


loo ret 


ep) 


Use the smallest possible common denominator: 


III 


tl 


1 
nN 
ol 
Io 
els 
a 


wako 


Is 
ne 
he 


calc 


wnjo 


|e | 


lo | 


alee) | 


Hie | 


Xl | 


dla rio | 


cal oo | 


hin Ho | 


Hm ollc9 | 


as se | 


ols wnko | 


aloo moo | 


mix vie 
Cast nla so 
an ~~ N 
aleomaaltons] nko [a0 | 
wD © oO 
oo ai 
30 lt co 
r= i oO oO 
ba ee 
jo ar cal usko 
LQ) [~ - DD 
ralsH uno FIN aIoD 
oOo wt © 
roo Ho ino IN 
wD oD HD © 
‘ 
oO 
rho ist wo c2jo0] wy 
na o> 0 on 
1 
oa) xt 


Addition of Unlike and Like Fractions 


© 


wo roo 
co oO 


MIsH aloo 
lop ce) 


Aled culos 
or 


wo AlN 
LO 


lst cules | 


eofco Ju | 


it ln 
o > 


— 


CalsH co|cH 
oO > 


Cohn rjou 
~w 


ro Hg] 


AI co 
oD) SH 


AIN FIN 
(oe) 


N 


| 


FIN culed 
I= © 


CAs wn|co 
Oo D 


t|co x00 
I~ © 


Cleo co|sH 
wt oc 


cols st 
Oo © 


IN Aled 
~~ © 


o 


wilco [co 
ao mm 


Olt AlN 
oO DD 


elo wn|eco 
st 0c 


re ele 
a © 


Cast ano 
st oO 


foo in|oo | 


~— 


Mixed Practice 


© 


69/00 iH 
~- © 


aloo cleo 


roo cals 


rio reo 
(oe) 


erfoo too | 


Aid ln 
or 


crlao too 
a © 


— 


| 


COlSH cols | 
i<e) 


ino HS 
oO 


Colt ist 
or 


IN Alor 
ao © 


ale wfco 
N 


Hh HIN 
N OD 


io Jo 
off fg | 


N 


nico loo | 
(ee) 


+{S aS 
a 


af? co | 


i<o} 


So HIN 
~~ © 


awnico cleo 
c= oD 


cast wnlco 


ale> culco 
oO > 


nN 
>| 4 Cleo | 


in|ko t]o0 | 


|S rN 
co ws 


cat st| 


Hist os 
D> © 


x 


cast qh | 


Olt wo 
a mD 


cals# cule | 
lee) 


IN AlN 
BD eo 


ofS 9] 


ro Boo 
wd oD 


ro 
tho TIE 


ON 


wo 


IN to 
a © 


blo rio] 


9) 


Mies | 
~ 


wo rI00 | 


wo alco | 


Ne) 
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Subtraction of Unlike Fractions 


Check all answers by addition: 


Q 


| role Pleo 


wo 
| bol 


o1 ol 
tole Alo 


fom 


|onjen Hele 


No 0 
{-s on 


= 
° 


co © 


lee Ico 


fo) 


| oojeo tole 


_ I 
Hale color 


| 


oe | 
NH Alon 


A 


a 


Supply the missing numbers: 


a 


lI 


ll 
(op) 
alr 


e 

i Ss 

8 8 

iL dL 

2 4a 

62 83 
6 23 

Td 8% 

63; 24 

G 

k=l =%5 
63 = 63 = 54 
93 =92 = 8} 

78 = 175 = 675 
d e 

12 13 

3 5S 

3% 5 
83 4h 
2208 

62 72 
58 4h 
72 74 
4 23 


— 


nl 


=i 
cote 


y 
\co 


e2) 


al 


f g 
5 5 
6 6 
ule 2 
4 3 
84 ie 
34 24 
gh 8 4 
d 
2 2 
1g = 
=72=62 
% ? 
= 4z = 3g 
2 2? 
= 8t5 = Tre 
f g 
Ivo 1a 
4 5 
2 at 
75 1d 
24 é 
93 64 
5 5 
Bip Oz 
2¢ a4 


Subtraction of Unlike Fractions 


© 2) 2) 


iS lo iO ' 
the rie| riko loo tao into ae Pleo Cals an|eo wales "F| cleo rJao lou cols Flt wnko ole cals 
ce oc 1d sH re © ~~ N re oO m= ~- N A 
= 
on 
t 
Dall HS : 
tale) cake | WO cash AIN Aho re) too loo AlN IN cleo Cos wnloo | sig ise IN thn rk 
i- €© or rt a> oO oO fF ON home! ON | 
eo] 
re anf 
loo wale | MH Mo Alo Al riled cosh QloD oo|qH an|oo ben a to lao colt lO colt an|eo loo 
Oo re LOPE | bal ar a Or aN = aN 
o 
=) 
F plan} ofS aC 
cals# rfeo | ales rion dst Ato Hor go | ko Noo loo into 5) a a IN Alsi loo waco | calao 
Veale Ve) Oo) © mM ao ON Ss wld NN ld N o> 0c 
Ay 
igo} 
o in 
cast rh | dln loo Cos cain Ne) tod ao) lor cleo loo oo |sH aa CO|s roo fs tho cules | no rin 
CO x ~ © aa LO os Sal = wt oo ~ ~ WN 
rN nS 
ales rho | Cals culeo lod AH O|sk wn{co FIN hin AlsH Colao Cask alo | rH colsk an|eco ols | pal 
ioe) ws OD re ~~ =< rd ON re 
Cosh cules | Qlled aH Colsk calcd rls cleo rst rlco IN colt tao roo | nico =| ales al Alc> calc 
~ N o _ N oO _ N 0) ~~ 
— 
el oy 
im cS 


Multiplication by Three-Place Numbers 


a 


I 1. 256 
Oo ~ 
2. 532 

600 

II 1. 815 
© ~ 
2. 7205 

879 

3. $61.03 

426 

Ill 1. 639 
© ~ 
2 825 

807 

3 693 

780 

IV 1. 756 
© ~ 
2. 705 

790 

3. $75.60 

268 
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b é d ‘ f 
524 607 423 798 7146 
700 300 500 200 600 
436 834 947 689 652 
800 900 400 900 400 
896 852 AT1 528 603 
697 642 795 468 987 

6013 2754 5724 8794 6952 
684 859 315 264 957 
$90.47 $81.94 $83.60 $97.04 — $90.63 
839 798 579 846 153 
174 427 $7.42 $4.70 $8.15 
708 509 308 106 407 
473 926 $7.04 $6.13 $8.35 - 
7104 601 902 905 803 
9150 8905 $90.26 $38.50 $80.25 
380 950 470 160 920 
Mixed Practice 
875 906 849 609 312 
900 305 724 809 906 
213 498 507 657 960 
580 815 450 149 400 
690 956 321 570 $90.84 
607 109 700 860 936: 


Work with Measures 


Find the areas of the following rectangles: @ 
1. A handkerchief 10 inches square. 
2. A garden 40 feet by 30 feet. 
3. A carpet 8 yards by 5 yards. 
4. A farm 440 feet by 880. feet. 
5. A county 30 miles by 28 miles. 
6 


- How much more than an acre is a playground that is 
300 feet long and 210 feet wide? s 
Find the perimeters and the areas of the pieces of land 
represented by the following drawings: 


8. 9. -18 10,2 13’ 
: “ i) ~~ } x 
x 4 te CO. 4 xs) 
N nN ioe) 
36” 16 yds. 36’ AQ’ 

11 112; 2 <i6: 14 x 
re E = E 
> | is Of 

saan = iS) 2 
120 miles 180 miles 100 miles 408 miles 


15. Which of the following have the greatest perimeter? 
b c d 


iF ) li }) iF 2) 1 1 


1 


oO 
ol— 


16. How much greater is the perimeter of a than of b? 
17. How much less is the perimeter of a than of c? 


18. Draw a rectangle 2} inches by 13 inches. Find its 
perimeter. 


19. Draw a rectangle’3Z inches long and 143 inches wide. 


Find the perimeter of the rectangle. 
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Work with Measures 


. 3 gal. 2 qt. = ? qt. 
. 4 qt. 14 pt. = ? pt. 


4 lb. 84 oz. = ? 02. 


4 hr. 30 min. = ? min. 


2 hr. 15 min. = ? hr. 


_ 4 min. 45 sec. = ? min. 
7 da. 12 hr. = ? da. 


5 Ib. 8 oz. = ? Ib. 


. 7 1b. 12 oz. = ? lb. 


44 in. = PTL. Tim. 
7 ft. = ? yd. ? ft. 


3. 70 oz. = ? lb. ? oz. 


. 6in. = 7H 6. 6qt. = ? gal. 11. Spi. = 7 Ht. 

. tqt = 7 gal. 7. 30in. = 7? ft. 12. 48 in. = ? yd. 

. in. = 7 yd. 8. 200z. = ? |b. 1%. 12 he. = Fda, 

, L2oz. = 7 Ib. 9. 75min. = ?hr. 14. 10qt. = ? gal. 

20min. =?hr. 10. 5ft. = ? yd. 15. 560z. = ? |b. 
3 ft.6in. = ? in. 21. 3 min. 775 sec. = ? sec. 


22. 2lb. 72 oz. = ? 02. 
23. 5 yd. 8 in. = ? in. 

24. 8 T. 250 lb. ? Ib. 
25. 4da. 64 hr. = ? hr. 


ll 


. 5 gal. 2 qt. = ? gal. 
. 3 qt. 1 pt. = ? qt. 
5 ft. 9in. = ? ft. 

. 4d, 2 fe. = ? yd. 
. 8 yd. 6 in, = 7 yd. 


oO ON 


4. 18 qt. = ? gal. ? qt. 
5. 27da. = ? wk. ? da. 
6. 9 pt. = ? qt. ? pt. 


Find the missing number in each example below. 


4yd.5ft. = 5 yd. ? ft. 


8. 6ft.18in. = 7 ft. ? in. 
9. 8lb. 240z. = 9lb. ? oz. 


10 
IV 
@: 
2: 
33 
4. 


. 4qt.5 pt. = 6 qt. ? pt. 


VT. 
12. 6 gal. 7 qt. = 7 gal. ? qt. 
13. 4yr.19mo. = 5 yr. ? mo. 
14. 5 bu. 6pk. = 6 bu. ? pk. 


5 hr. 80 min. = 6 hr. ? min. 


Find the missing number in each example below. 


5 ft. 6in. = 4 ft. ? in. 
3 qt.1 pt. = 2qt.? pt. 
5 yd.1ft. = 4 yd. ? ft. 
6 lb. 8 0z. = 5 lb. ? oz. 
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5. 


6 
7. 
8 


7 lb. 64 0z. = 6 lb. ? oz. 
. Shr. 15 min. = 7 hr. ? min. 
4wk.5da. = 3 wk. ? da. 


. 9min.12sec. = 8min.?sec. 


II 


(II 


Work with Measures 


a b c d 


3 gal. 2 qt. 5 yd. 14 ft. 5 lb. 8 oz. 4 hr. 30 min. 
+4 gal. 1 qt. +7 yd. 3ft. +4]b.70z. +3 hr. 20 min. 


4bu.2pk. ° 4 gal. 14.qt. 6 qt. 2 pt. .12.da. 6 hr. 
4 pt. +6 da. 7 hr. 


+1 bu.l pk. +2 gal. 2qt. +41 at. : 


3 ft. 8 in. 8 yd. 2 ft. 5 Ib. 12 oz. 5 min. 45 sec. 
+5 ft. 7in. +3 yd.1ft. +71]b. 80z. +6 min. 30 sec. 


4bu: 33 pk. 6gal.2i qt. 3qt.1ipt. 4da. 15 hr. 
+5 bu. 13 pk. +3 gal. 33 qt. +2 qt. 13 pt. +3 da. 9 hr. 


4 gal. 3 qt. 7 ft. 10 in. 5 hr. 20 min. 8 lb. 93-oz. 
—lgal.2qt. —3ft. 5in. —4hr. 8min. —4 lb. 24 oz. 


5 min. 36sec. 5yr.7mo. S8yd.2ft. 8 T. 700 lb. 
—2 min. 15 sec. —5 yr.2mo. —4 yd. 2 ft. —4 T. 500 lb. 


4 lb. 2 oz. 4 ft. 6 in. 5 min. 15 sec. 5 gal.2 qt. 
—2lb.60z. —3ft.8in. -—3 min. 45sec. —2 gal. 34 qt. 


9 yr. Syd. 15%. 15 ft 9 in. 4 bu. 2 pk. 


—lyr.4mo. —5S yd. 2ft. —9ft.10}im. —1 bu. 22 pk. 


4ft.18in. 9Q91b.8}0z. 5yd.18in. 4 hr. 28 min. 
+3 ft. Gin. +7 1b. 43 0z. +38 yd. 32in. +3 hr. 45 min. 


9 ft. 7 m, 5 min. 63sec. 5yd.23ft. 9 lb. 12 oz. 
—2 ft. 43 in. —5 min. 44 sec. —1 yd. 13 ft. —6 lb. 12 oz. 


4hr.12min. 6yd.14ft. 7da. 3hr. 7 yr. 4 mo. 
~—2 hr. 20 min. —4 yd. 24 ft. —6da.12hr. —5 yr. 8 mo. 
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Ill 


V 


Addition of Decimal Fractions 


Go over your work to check all answers. 


a b c d e f g 
3 23 2 6 1 4 5 
4 6 7 2A A 6 2 
6.1 9.2 2.5 29.5 5.0 16.7 32.9 
Ta 184 13: 3 1.3 8.2 44.0 
4 aT 6 8 4 mS) 4 
9 38 9 6 7 wf 8 
29.8 7.2 30.6 4.7 39.9 9.1 5.6 
326 198 47.9 296 19.8 8.9 16.4 
sO 07 64 .85 09 97 .50 
22 02 5B HK 8B BAG 
8.56 9.84 8.65 7.15 6.58 2.09 9.86 
2.35 5.31 9.27 2.53 9.78 3.07 7.58 
9.04 .85 6.20 .08 .06 .36 .08 
76 97 08 05 02 2.04 95 
21 .596 392 .003 .758 019 .989 
143 .438 .446 .005 .684 .239 .786 
6.215 8.239 6.305 6.009 8.005 9.000 7.004 
3.143 2.478 2.409 7.010 9.007 6.104 6.002 
Mixed Practice 
.364 a 2.54 6.7 .O1 9.8 7.689 
.259 4 13.79 9.5 .03 6.4 9.843 
187 7 .08 8.6 05 5.9 6.798 
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II 


Subtraction of Decimal Fractions 


Check all answers by addition. 


3.170 
1.586 


4.000 
1.706 


d 


Multiplication of Fractions 


3.3Xg= 


32 


20 


25 


16 


24 


IV 


216 


80 


47 


21 


18 


18 


. il 
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II 


(II 


Multiplication of Fractions 


b c d 
70s6= Bx o> 6s 
gX4= 8x8= 8x 

8 4 83 

43 5} 6 

5 9 6 

8 23 23 
ExX$= hoff= 8x4 
$Xi=- #x§= x 
$Xio= X= 4x4 
$X$= tfofi-= txXA4 
$xd- foth= #x? 
XE- EXd= Exe 
2xX2= 20f18= 36x% 
3 0f9 = $X12= 2o0f15 
eXé@= 8x#= 2of18 
q4X1s= 30f12 = ofl 


4X23= hof2k= 3x1 
3X$= 8xi1h= 9x8 
6XF= ¢xXl1i= 2x12 


© 


iil 


Multiplication of Fractions 


q 
L.¢kes 
2. XE 
3.13 KF = 
4. 6 
4g 

1. 24 X% 3g = 
2.14 X 43 = 
3. 42 X 5g = 
4.7% X13 = 
12x 4 = 
2.13 x 5% = 
3.62 X 4¢ = 
4. 38 X 9% = 


Multiplication of Measures 


b c 
2x5 = Sof $ = 
4xt= 3 

x 13 = is X 4 

84 12 

a. a3 
22x24 = 19 xX 53 
324x388 = 24x18 
Q2x1b= 43 X 53 
BX 45 = 6X 25 = 
24 KZ = 24 x 43 
4x 7h=  14X8 
3ix4t= 24X13 
Tax 42 = TEX 3 


(Je) 
opp 
x 
hy 
pH 
ll 


ll 


x 
bo 

ele 
ll 


Multiply in the two ways explained on page 217. 


1. 3 hr. 15 min. 
4 


2. 5 hr. 30 min. 
5 


3. 6 min. 45 sec. 
6 


4. 2 ft. 3 in. 
4 
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5. 4 |b. 8 oz. 


7 


6. 3 lb. 4 oz. 


5 


7. 5 ft. 8 in. 
4 


8. 6 lb. 5 oz. 


5 


9 


11. 


12. 


, 4& yd. 2 it. 


4 


, 8 qt. 1 pt. 


3 


5 lb. 12 oz. 
6 


3 gal. 2 qt. 
3 


Ue 


2. 


Multiplication of Fractions 


Use either of the two methods explained on page 219. 


a 


32 x 18 


is x 32 


. 92 x 20 


b 
32 x 48 


14 x 32 


I 


16 x 72 


9 
43 


BIH 
x 
bo 

orto 

lI 


7x49 = 


38 xX 44 = 


Cc 


OF X 17 
10 x 42 


74 


g of 6 = 


a X 33 


Alto 


x 14 


Mixed Practice 


d 
42 x 15 


16 x 32 


21 x 34 


ll 


Il 


Division of Fractions 


—| 
ive) 
| 
iS) 
ll 
| ed 
| 
Coto 
II 
co 
| 
ole 
ll 


ee 
i 
| 
oo|oo 
ll 
ee) co 
| 
cto 
II 
for) 
| 
leo 
I 


5.472 = 8+4= Weis 


Check by multiplication: 
I 1.20+34= W+if= 16713 


@) 28 +33 - 8 +22 = 12 + 22 


3.5 + 62 = 2+4}= 1+i14= 


La Lb = 3B 1. 1 = 4. 2 — 
Wie +h = $24- i 
2,14+1e2 Tt, me Me sisi, ‘gis ges 

- 8 4 7 3 , 6 = 
$52ik= 82385 B+3= 
4, t+ 2s aA. 2 — Bs Be = 

8 8s 9 3 = 8 -= 


Mixed Practice 


IV 1.¢+ 5 = $x ga 3 +44 = 
@ 21+3- 7 +14 = fits 
3.742 = 6+68= 6+4$= 
AQ 248- foft=- 44x1h 
5. 4+ 55 4+94 = 5 xX 33 = 
é&4+ 95 t+ 3 = +5 = 


ll 


I] 
ll 


ll 


II 


III 


Division of Fractions 


Divide. Check your answers by multiplication. 


a b c d 
eda 4429S eps aga 
lhe d= 8$49= 1424- 3eag- 
oe ee ee ee ee 
Soe Oe ee a 
se ole = ae oh 63 +14 23 +14 
14+74 = 23 + 32 3h + 42 7k + 122 
eas Beeps gah. ~ wage 
9+4)= 322 32 7h + 28 13 3 2 
Divide. Then check your answers by multiplication. 
d+18- $41h= F+2h- Brig 
z4+4i= g+14 $+ 42 = to + 24 
Uh 9s 2b £3 = abe Tg 
$+$- F+1b= 2b252-" of = 24 
PS PSE S Fa 7 ap 

Mixed Practice 
2+ 1b 46h = of ap- g2 3 - 
1g¢+34e 33 + 12 13 + 33 45 -4= 
6X5 - Ghee - et = 5a 33 
4, +2 = ae 2+24 = +35 
eer ce 6g + 3 94 +8 = 2+ = 


Division of Fractions 


Mixed Practice 


a b c d ries 
1.3446 de, he ee ee oa La EY 
@ 4 3 = 3 6 = 37 2 > 4 7 47> 
: 1 rea al QUST Sie a BL = 
2.4 + 29mg Sr t= 4753 = 
<2 a a oe be Sg iL» @2 = 
32473 > go 4g = ly > 2 = 3 oy = 


3 
4,g—1$= 713+ 18 = $268= i745 
6 2 4 3 


“5.728 +88 = 64-28 = 3 0f80 = 1x 3h = 

—, Divide. Then check by multiplication. = = > 

I Lert 4 +2 5 423 $ +25 

@)2i+2- 8+6= 222= 24.5 
3.% +45 225 = $-3= $ +2 = 
4.2 +3 = $24 $+8= a 
56+1p=- 4+$- F+b= 1b+ 5b 


2 2 7 - 3 

@)2 14 +5 - t47e a¢+8= 226-= 
3.84 +6 = 4 +5 5 72 +55 4+8= 
4.445 = $2 eo = S445 1 +6= 
Mixed Practice a 

mide =- 22:2= ie ¢ fo = t- 9 = 
@)24+48- aesgeo tehe --8+82- 
$.243f= -B2ae 9462+ .$+8= 

4. 74 + 6$= 94 — 34 = 44.%2¢-= of 72= 
536 = Sete = Gs b= 4F "CR 
6.64 +4 = 52> 3 = gE 3 = 4h +6 = 


1‘ 

oo 

Dp 

bo 
1 


IT 


Ul 


—_ 
. 


H) 


Division of Fractions 


Divide. Check by multiplication. 


. 85=Zo0f? 


.16=2o0f? 


6 =? of 12 
8 =? of 20 
18 =4 of? 


12= fof? 


sor? =18 
36¢ = 2 of ? 
44=Zof? - 


6=? of 18 


i : 
Ig+3= 
(ane 
8 eo ae 
dT 6 a 
So ae 
s+8= 


3= 4 o0f? 


4=40f? 


40 = § of? 
27 = 2 of ? 
2 of 26 = 
8 =? of 32 
2=lLof? 
24 =? of 32 


7 =i of? 


d 
33 +15 = 
1f+%= 
82+6= 
22 25 
8 Sie 


18 =? of 27 
40 =? of 60 
15 =2 of? 
2 of 2=25 
2 of ?=12 
2 of ?=40 
4=?of6 


9=2of? 


25 = 2 of ? 


16 =4 of ? 


e 1 

bat 

ee a © 
(2 4 7h = 
thie 
8=10f? 
3=t0f? © 
12 =? of 36 
16=4 of? 
12 = of? 

Poly =21 3) 
zy of ?=81 

4 of ?=16 

z of 16 = 
12=2o0f? © 
4 of 2 =48 

72 = § of ? 

16 =? of 24 
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I 


Division of Fractions (Continued) 


Tell which quotients will be greater than 1. Divide and 


258) check. 
a b c d e 


II 


1. 


2 
3. 
4 


Rh WwW N 


1$+¢ 24 + 25 334+ 2 2+2 33 +7 
bed $46 F+§ BhF4 4E+4 
1g+4 6222 B+ $42 Ths 2B 
223 14 + 73 923 +6 1+ 62 +4 
Multiply. Check by division. 

4x 3 4x5 x @ x? 4x 22 
. 85 X56 3X 23 73 x8 6i <7 5 * 32 
. 383 x 2 = xX 52 64x22 384 x1$ § X 3# 

Dividing Measures 

Divide, using the two methods explained on page 259. 

. 6 ft.5in. + 3 = 5. Tyd.2 ft. + 4 = 
. 6lb. 80z. + 4 = 6. 5 gal. 3 qt. + 6 = 
. 8lb. 12 0z. + 3 = 7. 4 bu. 2 pk. + 3 = 
. 3 hr. 80 min. + 2 = 8. 5 bu. 3 pk. + 2 = 


Mixed Practice with Measures 


a b c d 


2 ft. 6 in. 9 ft. 4 in. 6 yd. 2 ft. 3 gal. 1 qt. 
+4ft.9in. —3ft.7in. +4 yd.14ft. —1 gal. 3 qt. 


Shr.15 min. 8min. 64sec. 31b.90z. 61b. 5 oz, 
+7 hr. 50 min. —3 min. 94 sec. +1 lb. 8 oz. —2 lb. 8% oz. 


3)7 yd. 13 ft. 4)9hr.15 min. 3 gal.1}qt. 5 lb. 6 oz. 
x4 x6 
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(II 


A BF WwW bd 


Multiplication of Decimals 


— 
RO 
ee 
NW oo 


ren I 


7.309 


2.74 
38 


Slo a 


® Slots o 


es 


Jaa tn 


f g 

Mie 6 
at 4 
4,97 Ly 
14.8 27.9 
ee 
89.7 9 
uae: 8 
9.49 .38 
8 wi 
.26 3.85 
a es 
Bue 36.8 
4 19 


Multiplying by Four-Place Numbers 


- L875 X 8815 


7000 X 9758 


. 6482 x 5197 
. 5700 X 6405 


8000 x 7924 


8642 x 2478 


. 8006 x 4795 
- 5037 X 2147 
. 8504 6857 
. 7050 x 38209 


Hl. 
(2. 
132 
14. 
os 


6080 xX $57.98 
7153 xX $32.69 
4286 X $96.83 
7005 X $50.46 
8600 X $36.82 


Multiplying Decimals by 10, 100, and 1000 


- 10 X 3.6 


. 10 X 6.758 


» £0 47.54 
LOX 27. 


100 X .36 


6. 100 x 3.4 
7, 100° 2.76 
8. 
9 
10 


100 x 9.847 


- 1000 x 3.642 
- 1000 X .047 


1. 
12. 
13. 
14, 
15. 


1000 x 5.96 

10 x .8 

100 X .25 

100 X 3.6 

1000 X 8.1 
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1. 


Multiplying with Decimal Fractions 


: 


Mixed Practice 


7.86 
+3.95 


.36 
—.18 


92 
x5 


—— 


d e 

5.82 29 

9 a 

814 65.4 

96 49 

9.43 .846 

7.5 60 

87.9 3.97 

.38 25 

12 .02 

6 A 

.06 .03 

8 4 

12 8 

.004 mb 
.26 8.176 
+.54 +3.592 
5.74 .436 
— 2.38 —.259 
26.49 3.8 
x6 x .6 


24.6 


Multiplication of Decimals 


a b c d 


6a = ax t= 652 003 4 7X6 = @ 
Z25X3.7= 8X38.79= 7565 9X 85 = 
3..6xX14= 38X85 = 24x87 = 9.8 X 3.67 = 

4: 207 =~ 100 X67 = 1000 % F=- 100 eae — 


5.6.8X7.9= 96x .87= 3.42 x 18.9 = 59.6 X 6.78 = 


Mixed Practice 


a b c d e 
1 33 7.157 8i .046 62 @ 
+12 +6.826 —22 +.098 +34 
2 36.0 264 1.6 y 162 
—1.7 x8 —.8 —54 xy 
3 2.8 62 37.8 57 48.9 
x.4 +42 <5.9 x6 xX .28 
4 378 25.76 48 1.853 92 
x6 —14.94 x72 x 100 —63 
1 3.6 74 $75 64.23) = gt @ 
+2.3 —23 +2.46 xT 
2. 33 X 22 = 4 °24+3= 62473 = 6 
2 3 
3. 9 57.62 589 389 76.4 
x53 —1.49 24 x .106 X 9.48 
4. 6 hr. 74 min. 5. 6 ft. 4d in. 6. 3 lb. 24 oz. 
—2 hr. 45 min. —2 ft. 72 ini x4 
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IV 


i) 


Division with Decimal Fractions 


a b c d e 


. 6)18.6 5)3.5 4)31.2 3).9 2)7.0 
. 3)16.8 7)52.5 9)68.4 3)1.2 42.8 
. 567.5 2).6 8)48.2 5) 27.5 6)639.6 
. 8)6.21 4167.28 413.64 5)8.75 8) 68.08 


. 4)3.944 9)87.39 6) 4.878 2)3.716 6)5.718 


—45)95.85  36)308.16 28)148.4 12)1.596 25)9.175 


Express the remainders as fractions and as decimals. 


.2)7 5)9 8)12 15)42 2)15 
_ 417 8)46 12)45 6)20 9)24 


Round off the quotients to the nearest hundredth. 


. 12)38 9)40 15)35 7) 29.3 19)64.28 
. 30)55 6)47 49)86.7  97)90.42 83)24.584 


. 64)246 24)160 50)12.75 48)8.239 12) 400 


Do not carry the work to more than three places. 


. 43,0 6)1.5 8)4.36 5)36.427 98.4 
. 16)83.97 6) 9.855 25) 21.4 56)93 39) 326.3 
. 3 62) 384 11)14.4 3).853 80)650 
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Ill 


IV 


2. .04)1.64 
3. .3)3.15 


Division with Decimals 


b c 
413 .8)5 
1.2)26 1.5)6 


3.2)884 4.8)12 
.08)16 .05)30 


24) 72 .84)63 
.05)7 125) 2 
4)1.6 .2)1.6 


.08)9.68  .12)1.56 
.24)9.84 1.6) 4.832 


.9)27 
2.5) 60 
6.4)136 
.07)77 
56) 21 
.48)16 
6).3 
.08)3.6 
5.6) 11.856 


5) 23 @ 


3.3)99 


9.4)658 


.09)81 @) 


Divide. Round off the quotient to the nearest tenth. 


1. 1.8)2.65 
2. 13)101 
3. 5.6)40.4 
1. 4).32 

2. 24)1.44 
3. 6.5).195 


84)15.4 2.5)16 
59)17.4 06) 28.5 
73) 150 1.9)84.7 
5).005 32) 2.56 
8).048 2.5).175 
36)2 .7).056 


.34)16.4 
7.9) 103.46 
48) 32.6 
4).036 
56) 1.4 
32)1.632 


2.7)8.43 @) 


.94)111.3 


.83)56 


16).976 @ 


.6).048 


.9).06 
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Division with Decimals 


a b Cc d 


. 43.48 .08)6.48 —_.7).966 1.5)1.65 


@® 2. 8.4)3.024 .11)17.6 2.1) 4.83 45)94.5 


3.1.2)1.56 80)7.28 5.4).135 —_.06).138 


4. 1.4).084 9.6)32 9.5)9.43 .48)1.536 


Il 1. 


. 1.2)86 2.5)125  —.12)48 .08)64 


.72)16 .9)7.2 1.1)1.54 .08)9.76 


a b é d 
38.6 .049 96.47 7.86 
+47.38 +.027 +85.93 +.04 
84.7 48 4.762 124.5 
— 25.6 —.39 —3.984 —123.9 
43.7 2 2.68 378 
x4 x3 xX 25 x9.6 
18 4.73 597 985 
x.4 xX8.2 X37 x1.89 


3)5.7 4).96 5).375 8)96.7 
. .8)576 12)6 1.1)3.08 — .25)38.975 


e 


.9)8.91 
3.2)150.4 


Tables of Measures 


Counting 
12 things = 1 dozen - 20 things = 1 score 
12 dozen = 1 gross~ 500 sheets = 1 ream 
? Measures of Length 
12 inches = 1 foot 5,280 feet = 1 mile 
3 feet = 1 yard 1,760 yards = 1 mile 
16% feet or 320 rods = 1 mile 
De wens — rod 


Sa 


~ Surface or ‘Square Measures :. 


144 square inches 

9 square feet 

30% square yards 
160 square rods or 
~43,560 square feet 


awe 


1 square foot 
1 square yard \ 
1 square rod 


1 acre 


oa —640-acres = 1 square mile or 1 section 
a 36 sections = 1 township 
Measures of Time 
60 seconds = 1 minute T7days = 1 week 
60 minutes = 1 hour 365 days = l_year 
24 hours = 1 day 366 days = 1 leap year 
Liquid Measures ~~——__ 
2-cups = 1 pint | - 4 quarts = 1 gallon \ 
2 pints = 1 quart 314 gallons = 1 barrel 
~~ Dry Measures. 
2’pints = 1 quart 4 pecks-= 1 bushel 


8 quarts = 1 peck 


Measures of Weight 


16 ounces 
*60 pounds 
*56 pounds 
100 pounds 
20 hundredweight 
2,240 pounds 


*In most states. _ 


1 pound 

1 bushel of wheat or potatoes 
1 bushel of corn or rye 

1 hundredweight 

1 ton 

1 long ton 
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Index 


Acre, 142 
Adding machine, 140 
Addition 
carrying in, 9, 324 
column, 10, 324, 325 
decimals, 162, 163, 164, 178, 180, 
268 
diagnostic test in, 12 
facts, 323 
fractions (like), 87, 88, 91, 92 
fractions (unlike), 100— 108 
meaning of, 9 
measures, 151 
points to watch, 10 
practice tests in, 41, 75 119, 153 
187, 225, 261, 289, 319 
self helps, 323-325 
test, 6 
Annexing zeros, 270 
Approximate measures, 
205, 250 
Approximation, 17, 22, 29, 38, 61, 
68, 141, 275, 280, 297, 301 
Area, 134— 136, 142-144 
Average, 34, 167 


125, 129, 


Bar graph, 56, 127, 198, 214 
Billion, 4, 40 
Budget, ‘i 176 


Calories, 260 
Cancel, 209, 216 
Carrying 
in addition, 9 
in multiplication, 9 
Centigrade scale, 181 
Changing measures, 84, 147, 148, 
150, 151 
Changing mixed numbers, 211, 213, 
Charts, place value, 2 
Checking important points, 42, 120, 
154, 188, 226, 262, 290, 320 
Checking 
addition, 10 
division, 24 
multiplication, 138 
subtraction, 13 
Circle graph, 90, 171 
Circumference, 287 
Common denominator, 104, 105 
Comparing numbers, 127 
Correcting estimated quotients, 50, 
51, 55, 58, 60, 65, 66 
Crossword puzzle, 321 


Cube, 145 
Cut-outs, fractional parts, 81 


Decimal fractions 
addition of, 162, 163, 164, 1783, 
180, 268 
annexing zeros, 270 
changing common fractions to, 
158, 178, 267, 299 
changing to common fractions, 
160, 173, 178, 267 
diagnostic tests in, 182, 185, 286, 
315 
division of, 36, 294, 296, 297, 300, 
301, 306, 307, 308, 309, 310, 
311, 312, 314 
estimating, 275, 280 
incomplete, 300 
in quotients, 300 
meaning of, 157, 158, 159, 160, 
165, 170, 177, 266, 267 
multiplication of, 274, 275, 276, 
278, 280, 281, 282, 283, 304 
place value in, 161, 170, 172, 177 
readiness tests in, 272, 294 
rounding off, 301, 303 
subtraction of, 166, 174, 180, 268 
tests in, 186, 188, 288, 316 
Density of population, 143, 302 
Developing “number insight,” 16, 
21, 38, 42, 43, 55, 65, 74, 76, 97, 
120, 140, 141, 154, 170, 172, 177, 
186, 188, 189, 196, 200, 213, 215, 
216, 219, 220, 223, 227, 234, 236, 
241, 245, 258, 263, 270, 288, 290, 
296, 300, 307, 320, 323, 326 
Diagnostic tests in 
common fractions, 87, 108, 117 
204, 223, 244, 251 
decimal fractions, 182, 185, 286, 
315 
whole numbers, 12, 16, 2A Oi 82, 
70, 141 
Diameter, 287 
Dimensions, 133 
Discovering 
common fraction 
81, 82, 98, 267 
decimal fraction 
161, 172, 267 
division with teen numbers, 65 
meaning of division with common 
fractions, 232 
number relationships, 65, 163 
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relationships, 


relationships, 


Discovering (continued) 
processes with common fractions, 
91, 93, 94, 95, 195, 207, 213, 
232 
processes with decimal fractions, 
278 
quotients in division with common 
fractions, 233 
sums with a ruler, 99 
Division 
by one-place divisors, 25-29, 333- 
334 
by teen numbers, 65, 66 
by two-place numbers, 31-32, 
48-58, 60, 335-338 
checking of, 24 
correcting estimated quotients, 
48, 50-52, 54-55, 57-58, 60. 
decimals with, 292-316 
diagnostic tests in, 27, 32, 70 
estimating quotients in, 29, 38, 48 
facts, 332, 333 
fractions in quotients in, 85 
measures in, 259 
money in, 169 
of common fractions, 230-258 
points to watch in, 25, 31 
practice tests in, 41, 75, 119, 153, 
187, 225, 261, 289, 319 
readiness for, 46 
regrouping in, 24 
remainders in, 37, 50, 87 
rounding off in, 301, 310 
tests, 6, 71 
using to find an average, 34, 167 
zeros in, 25, 32, 63, 333-334 
Dot map, 143 
Drawing to scale, 126, 128, 129, 
250 
Duplication, 288 


Estimating answers, 18, 22, 29, 38, 
39, 46, 48, 55, 61, 65, 92, 97, 121, 
129, 141, 155, 220, 234, 247, 272, 
275, 276, 280, 296, 297 


Fahrenheit scale, 181 
Fractions, common 
addition (like), 87, 88, 91, 92 
addition (unlike), 100-108 
changing mixed numbers, 211, 213 
changing mixed numbers to im- 
proper, 213 
changing to common denominator, 
104, 105 
changing to decimal fractions, 
158, 178, 267, 299 
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Fractions, common (continued) 


changing to higher terms, 99, 102, 
103 

changing to lowest terms, 83, 89 

changing to mixed numbers, 89 

changing to whole numbers, 89 

comparing, 98, 99 

diagnostic tests in, 87, 108, 117, 
204, 223, 244, 251 

division of, 230-258 

improper, 80, 89, 213 

in music, 210 

in quotients, 35, 37 

inverting the divisor in, 234 

multiplication with, 193-210 

parts of a number, 28, 199, 207, 
254, 255 

related, 90 

subtraction (like), 87-95 

subtraction (unlike), 110-117 

tests in, 92, 96 

three type problems in, 254, 255 

unrelated, 102 

vocabulary of, 80 


Generalizations about 


addition, 9, 323 

addition with common fractions, 
223 

common and decimal fractions, 
163 

common fractions, 3, 83, 89, 98, 
99, 108, 104, 209 

division, 28, 58, 71, 76, 332 

division with common fractions, 
236, 241, 247, 258 

division with decimal fractions, 
297, 306, 312 

measures, 124, 125, 147 

multiplication, 9, 76, 137, 141, 
220, 304, 329 

multiplication with common frac- 
tions, 197, 200, 207, 209, 216, 
220 

multiplication with decimal frac- 
tions, 274, 278, 281, 283 

subtraction, 326 


Graphs 


bar, 56, 127, 198, 214 
circle, 90, 171 

dot map, 143 
picture, 18, 59, 302 
time line, 68 


Improper fractions, 80, 89, 213 
Incomplete decimals, 300 
Installment buying, 109 


Interesting topics to look up, 70, 


182, 204, 262, 286 


Inverting the divisor, 234 


Learn by doing 


addition of common fractions, 92 

addition of decimal fractions, 162 

changing small measures to large 
measures, 84 

division with common fractions, 
232, 235, 236, 248 

division with decimal fractions, 
306 ; 

regrouping in addition and mul- 
tiplication, 9 

regrouping in division, 24 

regrouping in subtraction, 13 

subtraction with common frac- 
tions, 93, 94, 95 

subtraction with decimal frac- 
tions, 166 

understanding decimal fractions, 
172 

understanding fractional parts, 
81, 254 

understanding place value, 2 

understanding square measure, 
134, 135 


Measures (continued) 
multiplication, 217 
of temperature, 167 
of time, 130-131 
square measure, 134, 135, 142 
subtraction of, 152 
tables of, 224 
used in cooking, 224 
Million, 4, 34, 45 
Money, a decimal system, 170 
Multiplication 
by duplication, 288 
by four-place numbers, 277 
by one-place numbers, 19, 330, 
331 
by 10, 100, and 1000; 137, 266, 
278 
by three-place numbers, 137 
by two-place numbers, 19, 331 
carrying in, 9 
common fractions in, 193-219 
diagnostic tests in, 21, 141 
estimation in, 22, 38, 280 
facts, 329 
meaning of, 9 
of decimals, 274—286 
of measures, 217 
points to watch in, 19 
practice tests in, 41, 75, 119, 153, 


Magic squares, 149, 223, 321 
Maps, 128, 129, 305 

Mean, 167 

Meaning of 


187, 225, 261, 289, 319 
readiness tests in, 192 
short-cut in, 304 
tables, 66 
test, 6 


addition, 9 

billions, 4 

cubes, 145 

decimal fractions, 158, 160 
decimal point, 177 

division, 28 

millions, 4 

multiplication, 9, 193, 196, 274 
place value, 2, 266 

population density, 143 
reduction in common fractions, 83 
subtraction, 13 

tolerance, 252 


Measures 


acre, 142 

addition of, 151 

area, 134, 135, 142 

changing, 84, 147, 148, 150 
comparing, 147 

division of, 259 

food value, 260 

fractional parts used in, 84, 199 
in music, 210 


Music signature, 210 


Number facts, 323, 326, 329, 332, 
333 
Numbers 
finding parts of, 28 
large, 4, 5 
meaning of, 2, 3, 4, 145 
place value in, 2, 5, 161, 170, 172 
177 
Roman numerals, 3 
round, 17, 18, 29, 125 
rounding off, 301, 303 
Number system, understanding of, 
2, 3, 4, 158, 177, 188, 266 


Perimeter, 133 

Periods, 4 

Picture graph, 18, 59, 302 

Place value, 3, 161, 170, 172, 177 
meaning of, 2 

Place-value chart, 2, 9, 161, 172 
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Points to watch, 10, 15, 19, 25, 31 
Population graph, 18 
Practice what you have learned, 50, 
52, 53, 58, 60, 67, 74, 86, 94, 112, 
116, 127, 132, 140, 145, 168, 178, 
195, 202, 207, 213, 219, 221, 231, 
236, 237, 2438, 247, 249, 270, 276, 
282, 285, 303, 308, 311 
Problems about 
area, 134, 135, 1386, 148, 144, 302 
averages, 34 
business practices, 30, 49, 53, 69, 
86, 109, 115, 117, 157, 229, 242 
charts, 143, 250, 271, 293 
graphs, 58, 59, 68, 90, 127, 171, 
198 - 
health, 96, 184, 201, 205 
maps, 128, 129, 130, 175, 305 
measures, 84, 114, 124, 125, 133, 
146, 147, 148, 206, 218, 238, 
252, 256, 287 
mixed topics, 64, 79, 194, 316, 318 
money, 14, 20, 23, 26, 36, 40, 61, 
72; 170;, 176, 2038, 222, 231 
music, 210 
pets, 33 
recreation, 40, 191, 293, 298, 313 
safety, 198, 212 
science, 56, 167, 175, 260 
social studies 1, 5, 14, 20, 23, 45, 
47, 59, 123, 183, 238, 269, 273, 
279, 284, 302 
sports, 107, 126, 168, 265, 295, 
317 
thrift, 118, 240 
Problem-solving helps 
estimating answers, 22, 29, 38, 39 
finding the cost of one item, 35 
meaning-of- operations, 9,-12,-13, 
24, 169 
original problems, 8 
picturing solutions, 34, 37, 48, 59, 
64, 80, 81, 83, 84, 98, 111, 140, 
150, 151, 152, 159, 160, 172, 
193, 208, 211, 232, 233, 237, 
254, 255, 259, 267 
reading aids, 8, 35, 177, 179, 203 
tests, 44, 78, 122, 156, 190, 228, 
264, 292, 322 
vocabulary exercises, 42, 74, 118, 
154, 226, 253, 291, 315 
Progress tests, 43, 77, 121, 155, 189, 
227, 263, 291, 321 
Proper fractions, 80 
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Quick thinking in arithmetic, 74, 76, 
247 
Quotient figures 
correcting estimated, 50, 51, 55, 
58, 60, 65, 66, 
finding more difficult, 51, 52, 54, 
55, 58, 60, 65, 66 
watching, 62 
with the teens, 65, 66 


Readiness 
for tests, 7 
tests, 46, 193, 230, 272, 294 
Reading and writing large numbers, 
5 
billions, 4 
millions, 4 
Recipe, 224, 256 
Records, 168, 265 
Rectangle, 133 
Reduction of prices, 115 
Regrouping in 
addition, 9, 88, 91 
decimal and common fractions, 
158 
division, 24 
subtraction, 13 
Related fractions, 98 
Relating the number system to 
decimal fractions, 161, 172, 177; 
179 
division with decimal fractions, 
307, 308, 311 
meaning of decimal point, 177 
money, 170 
multiplication, 137, 1388, 139, 304 
multiplication with decimal frac- 
tions, 283 
place value, 2, 3, 4, 177, 266 
reading and writing numbers, 4, 5 
Roman numerals, 3 
uses of zero, 3, 64, 304 
Relationships 
money to decimal system, 170 
number, 21, 27, 42, 43, 65, 76, 77, 
97, 98, 121, 140, 141, 155, 161, 
164, 186, 188, 213, 215, 220, 
223, 227, 2380, 241, 244, 245, 
251, 253, 258, 262, 267, 275, 
290, 300, 320 
Relationships among operations, 16, 
21, 27, 38, 43, 76, 97, 98, 121, 141, 
163, 186, 192, 196, 216, 219, 225, 
241, 244, 247, 251, 253, 268, 280, 
296, 304, 307, 309 


Relationships among processes, 9, 
16, 21, 28, 127, 140, 211, 231, 234, 
263, 280, 288, 307, 308 

Remainders as 
common fractions, 37, 85 
whole numbers, 37 

Roman numerals, 3 

Rounding off decimal fractions, 301, 
303, 310 

Rounding off numbers, 17, 18, 29, 
125, 301 

Ruler, 163 

Rules in problem solving, 8 


Sale price, 115 
Scale, 84 
Scale drawings, 126, 128, 129, 132, 
250 
Self-helps, 323-338 
Speedometer, 157 
Square measure, 133-136 
acre, 142 
section, 142 
square foot, 135 
square inch, 134 
square mile, 142 
square rod, 142 
Starred exercises, 16, 21, 27, 43, 70, 
77, 108, 121, 141, 145, 149, 155, 
165, 182, 186, 189, 204, 209, 216, 
223, 227, 244, 245, 251, 253, 262, 
263, 286, 288, 291, 304, 312, 317, 
321 
Subtraction 
decimal fractions, of, 166, 174, 
180, 268 
digenostic tests in, 16, 87, 108, 
117 
fractions (like), of, 87, 93, 94, 95 
fractions (unlike), of, 110, 111, 
Tt, LIS tL 
meaning of, 13 
measures, of, 152 
points to watch in, 15 
practice tests in, 41, 75, 119, 153, 
187, 225, 261, 289, 319 
self helps in, 326- -328 
test in, 6 
whole numbers, of, 13, 15, 16, 
327-328 


Table of measures (refer to appendix 
table) 
Terms of fraction, 80 


Tests 
decimal fractions i in, 186, 188, 288, 
316 
‘diagnostic tests, 12, 16, 21, 27, 32, 
70, 87, 108, 117, 141, 182, 185, 
204, 223, 244, 251, 286, 315 
fractions, common in, 92, 96, 253 
practice, 41, 75, 119, 153, 187, 225, 
261, 289, 319 
problem solving, in, 44, 78, 122, 
156, 190, 228, 264, 292, 322 
progress, 43, kts 121, 155, 189, 
227, 268, 291, 321 
readiness, 46, 193, 230, 272, 294 
whole numbers, in, 6 
Thermometer, 181 
Time belts, 130— =131 
Time line, 68 
Tolerance, 252 


Understanding 
addition, 9 
division, 24, 58, 62, 71 
multiplication, 9, 193, 196, 274 
our number system, 2, 3, 4, 158, 
177, 188, 266 
remainders i in division, 37 
subtraction, 15 
uses of zero, 64, 137, 266, 270 
Unrelated fractions, 102 


Visualizing 

addition of common fractions, 89, 
91, 92, 100, 101, 102, 104, 105 

addition of decimal fractions, 162, 
173 

changing common to decimal fr ac- 
tions, 249 

changing improper fractions, 213 

changing measures, 84, 147, 152 

division, 24 

division with common fractions, 
232, 233, 234, 235, 236, - 237, 
239, 246, 248 

division with decimal fractions, 
306, 309 

equal fractional parts, 99, 103 

finding a whole when a part is 
given, 254, 255 

finding part of a number, 28 

fractional parts, 79, 80, 81, 827254 

meaning of tenths, 157, 159, 160 

measures, 134, 135, 152, 259 

multiplication. with common frac- 
tions, 193, 195, 196, 200, 202, 
207, 208, 211, 213 
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Visualizing (continued) 
multiplication with decimal frac- 
tions, 274 
place value, 2, 161, 172, 177 
population density, 143 
reduction of common fractions, 83 
regrouping in the processes, 9, 13, 
24 
remainders, 37 
subtraction with common frac- 
tions, 93, 94, 95, 110, 111, 112 
subtraction with decimal frac- 
tions, 166 
uses of zero, 64, 179 
Vocabulary exercises, 42, 74, 118, 
154, 226, 253, 291, 315 
Vocabulary of common fractions, 80 
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Wages, 61 
Workshop, 339-370 


Zero 

annexing to decimal fractions, 
266, 270, 278, 299 

as a place holder, 2,3, 179, 283, 311 

in decimal fractions, 179, 283, 311 

jin multiplication, 137, 139, 277, 
278, 283 

in quotients, 25, 32, 299, 311, 333, 
334 

in subtraction, 15 

removing, in decimal fractions, 
270 

uses of, 3, 64, 311 
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